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DECLARATION OF NANCY T. CHANG 


The Honorable Commissioner 
of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 


I, Nancy T. Chang, of 7405 Brompton St., 
Houston, Texas 77025, declare: 

1. I am an inventor of the subject matter 
described and claimed in the above-identified 
application. When" the invention was made, I was 
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Associate Research Director in Molecular Biology 
at Centocor, Incorporated, Malvern, Pennsylvania 
(Centocor), assignee of the subject application. 
Currently, I am an Associate Professor of Medicine 
at Baylor College, Houston, Texas. 

2. At the time the application was filed. Dr. 
Robert C. Gallo and Dr. Flossie Wong-Staal were not 
designated co-inventors when, in fact, they were 
co-inventors and should be so designated. 

3. The above-identified application discloses 
and claims methods for cloning and expressing sub- 
genomic fragments of HTLV-III cDNA; HTLV-III cDNA 
fragments and immunoreactive HTLV-III polypeptides 
encoded thereby; and methods of detecting antibody 
against HTLV-III employing the polypeptides. 

4. The experimental work described in the 
application began at Centocor upon receipt of 
genomic HTLV-III DNA from the laboratories of Dr. 
Gallo and Dr. Wong—Staal. Dr. Gallo and Dr. 
Wong-Staal supplied a recombinant phage (designated 
Abh 10) consisting of the genomic HTLV-III cDNA 
recombined with a phage vector. The HTLV-III cDNA 
insert was excised from \BH 10 and fragmented and 
the subgenomic fragments were cloned and expressed 
in host cell systems as described in the applica¬ 
tion. All of the experimental work described in the 
application was done at Centocor, either by me or by 
laboratory assistants working under my direction and 
supervision. However, at various times before the 
experimental work and during its progress. Dr. 

Gallo, Dr. Wong—Staal and I discussed the strategy 



for the cloning and expressing of the viral cDNA. 

The experimental work proceeded along the lines we 
discussed; thus Dr. Gallo and Dr. Wong-Staal contri¬ 
buted signficantly to the cloning and expression of 
the HTLV-III cDNA. 

5. On August 22, I prepared a document which 
described the experimental work accomplished up to 
that time. The document was sent to Centocor's 
patent law firm, Hamilton, Brook, Smith & Reynolds 
(HBS&R), as an "invention disclosure" (Exhibit A). 
Because all of the work described in the "invention 
disclosure" document was done at Centocor and 
because of my incomplete understanding of the law of 
inventorship, I did not designate Dr. Gallo or Dr. 
Wong-Staal as "inventor" on this document. 

6. Subsequently, Centocor decided to have a 
patent application prepared and filed by HBS&R. 
Because of the imminent publication of an article 
disclosing work relating to the invention, there was 
great urgency to file the application. On October 
8, 1984, I met with Centocor's patent attorneys to 
supplement information contained in the "invention 
disclosure" document (Exhibit A) for completing of a 
patent application. At this meeting, all of my time 
was devoted to explanation and discussion of the 
highly technical and complex subject matter 
necessary to prepare the application. The subject 
Application, Ser. No. 659,339 was filed on October 
10, 1984. 

7. On January 23, 1985, a continuation-in-part 
application was filed to cover additional experi- 



mental wo irk which had been done since the earlier* 
application was filed. The inventorship error was 
repeated. 

8. The possibility of an error in inventorship 
was first raised by Dr. Gallo in a letter to me 
dated July 25, 1985 (Exhibit B). Shortly there¬ 
after, Centocor management initiated an investi¬ 
gation into the facts surrounding the invention and 
authorized HBS&R to do the same (Exhibit C). After 
a preliminary investigation, Centocor management 
made a tentative response to Dr. Gallo on September 
16, 1985 (Exhibit D). However, pursuant to Cen- 
tocor's stated desire to have the patent legally 
drawn a thorough investigation was made. During 
this investigation, I informed HBS&R of the full 
extent of Dr. Gallo's and Dr. Wong-Staal's colla¬ 
boration with me regarding conceptual aspects of the 
claimed subject matter. After consideration, HBS&R 
concluded that Dr. Gallo and Dr. Wong-Staal should 
be designated as co-inventors because of their 
conceptual contributions. 

9. My earlier failure to indicate the 
contributions of Robert C. Gallo and of Flossie 
Wong-Staal was unintentional. 

10. I hereby declare that all statements made 
herein of my own knowledge are true and that all 
statements made on information and belief are 
believed to be true; and further that these state¬ 
ments were made with the knowledge that willful 
false statements and the like so made are punishable 
by fine or imprisonment, or Taoth, under Section 1001 



of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 





Nanay T. Cfrang 
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EXHIBIT A 


characterization and production of htlv-iii genes and proteins by 

GENETIC ENGINEERING METHODS 


Nancy T. Chang 
Centocor, Inc. 

244 Great Valley Parkway 
Malvern, PA 19355 
August 22, 1984 
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Dia 


nnncfic anti Vaccine npvelooments for A _ I DS 


Human T Cell Leukemia Virus type III (HTLV-III). also named 
Lymphoadenopathy Virus (LAV), was isolated from the peripheral blood or 
lymphoid tissues of patients with Acquired i™une Deficiency Syndrome (AIDS). 
Becent studies of R. Gallo's group and of L. Hontagnier's group indicated that 
the sera from over 80* of AIDS and pre-AIDS patients contain antibodies 
specific for the viral envelope and core proteins of HTLV-III. This and other 
evidence strongly suggests that HTLV-III is the cause of infectious AIDS, 
giving hopes that the diagnosis, preventive vaccine, and even therapy for AIDS 

can soon be developed. 


Because AIDS can be transmitted through blood transfusions, an assay that 
detects HTLV-III infection is important not only for diagnosing patients 
also for screening blood that might be contaminated with the virus. N1H and 
several comercial firms, including Centocor. are now developing immunoassay 
kits employing inactivated, disrupted HTLV-III as the solid-phase 
iirmunoadsorbent for the detection of antibodies against HTLV-III antigens in 

serum or blood. 
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Renetic Engineering Approach 


Another approach for the detection of and the vaccination against HTLV-III 
infection is the employment of genetic engineering methods. In this approach, 
the proviral genes integrated into host cell DNA are molecolarly cloned. The 
nucleotide sequence of the molecular cloned provirus is determined. The viral 
nucleotide sequence information will be directed to design and engineer 
HTLV-lII-specific peptides and DNA probes using recombinant DNA technology or 
synthetic peptide chemical synthesis methods. These products are then 
explored for use in the diagnosis of HTLV-III infections by measuring specific 
antibody to the viral peptides or HTLV-IlI-specific RNA or DNA. The peptides, 
especially the gaa and env related peptides may also be used as vaccines for 

the prevention of AIDS. 


More specifically, the env and gag. genes, which encode the envelope and 
core proteins of HTLV-III, respectively, are subcloned into various bacterial 
or manualian expression vectors. These expression vectors contain all the 
necessary-controlling elements for the production of the fused HTLV-III env 
gene in recombinant plasmids bearing host cells. Expression of the HTLV-III 
related peptide in the foreign host cells can be detected by binding of 
HTLV-III specific antibody in the AIDS patient serum or hyperimmune serum 
raised against purified virus. Although the env-and gag. products are of 
primary interest for diagnostic and vaccine purposes, the other two genes 
encoded by HTLV-III, ggl and Px are important for understanding the biology of 
this retrovirus. These genes will be studied as well. 




The genetic engineering approach offers a few advantages over the 
conventional one, which involves growing HTLV-III in cell cultures. For 
example, in the manufacturing process, because viral antigens are not 
infectious, working personnel are not exposed to the hazardous virus and the 
facility requirement will be less stringent than that for virus production. 
Also, the envelope and core proteins are the dominant immunoreactive viral 
antigens, irrmunoadsorbents with the purified viral proteins may offer more 
antibody-adsorbing capacity and higher sensitivity than those with whole 
virus. Immunoassays employing envelope.and core proteins separately can 
detect antibodies against envelope and against core proteins. The antibody 
profile (concentrations and proportions) may reveal certain natures of the 
disease yet to be discovered. Furthermore, a protein vaccine using purified 
viral proteins ( env or core gene product) will not have the risk of viral 

infectivity. 

Centocor's First Footstep in HTLV-I II Molecular Biology Work 

As soon as we obtained the information in early Hay, 1984 ,'that HTLV-III 
was isolated from AIDS patients and shown convincingly to be the cause of AIDS 
and that antibodies against HTLV-III antigens were found in over 85S of AIDS 
and Pre-AIDS patients. I decided to use the genetic engineering approach to. 
develop diagnostic assays for AIDS. On Hay 10, 1984, Tse Wen Chang, Hichael 
Wall and myself went to Biotech Corporation, Rockville, Haryland, to meet Dr. 
Robert Ting (Chairman of Biotech) to discuss the collaboration between 
Centocor and Biotech about coating polystyrene beads with inactivated 
disrupted HTLV-III. In that meeting, I expressed my interest to clone and 
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express HTLV-111 senes end to use the expressed proteins for diagnostic end 
vaccine products. 'Dr. Ting wes Impressed with our expertise In Holeculer 
Biology end Introduced me to Or. Flossie Wong-Steel, e key associate of Or. 
Robert Gallo, with whom he had been collaborating on certain aspects of 
HTLV-111 work. Our collaboration with the NCI group started on that day. 
returned to Centocor with E. coli clones encoding segments of HTLV-II ONA. 
that time, HTLV-III DNA had not been cloned. 


We 

At 


The collaboration between Centocor and the NCI group went on very nicely 
On Duly 5, we visited Or. Wong-Stahl reporting our progress on HTLV-II and 
proposing our strategy on HTLV-111. We obtained V clones harboring a 
segment of HTLV-III ONA on July RO, 1084. Our work on HTLV-III started on 

that day. 


Centocor 1 s Prog ress Update 

We now have Lc co^ plasmid clones containing various portions or entire 
-genome-of HTLV-111- We have sequenced a segment (about 3500 base pairs long) 
of HTLV-III genome encoding most of the env gene. We have also cloned 
HTLV-III DNA in several expression host-vector systems and obtained se 
clones that can be induced to synthesize polypeptides encoded by the Inserted 
HTLV-III DNA. Efforts are being made to test the reactivity of these 
polypeptides with antibodies from AIDS patients. When we identify clones that 
produce polypeptides demonstrating good reactivity with the antibodies, we 
will produce the polypeptide in large quantities and use It In imunoassay _ ^ 
development. We also plan to clone and express the gaa gene in a few weeks. 


- 5 - 



Plans are also being made to transfect mammalian 


cells with the E. coli cloned 


env and flag. DNA's. 


Thp Application'of HTLV-IIT Related Peptides or Proteins 


The viral envelope and core related peptides produced by the env and ga£ 
clones, either separately or combined, can be coated or conjugated 
noncovalently or covalently onto solid phase, such as PVC plate or polystyrene 
beads to be used as immunoadsorbent for antibodies against them. These 
phase immunoadsorbents are the key components in the immunochemical assays for 
HTLV-III-specific antibodies, using tracers such as goat anti-human 
immunoglobulin or protein A that are conjugated with radioactive isotopes such 
as 125 I, or enzymes such as peroxidase or alkaline phosphatase. 


The proteins can also be used to prepare vaccine against HTLV-III, which 
should be useful for high-risk populations, such as homosexual males and 
recipients .of frequent blood transfusions. The genetic engineered envelope 
and core proteins can also be used as an immunogen to prepare monoclonal or 
polyclonal antibodies. These antibodies can be employed in irrmunochemical 
assays for the detection of viral antigens in serum, blood, lymphocytes, or 
other tissues of AIDS or pre-AIDS patients. 


The nucleotide sequences of HTLV-II1 env and gsa genes yield information 
about the amino acid residue sequences of the envelope and core proteins. 




Artificially synthesized segments of polypeptides according to the sequences 
may offer potential in diagnostic assays and in vaccines. 


The cloned HTLV-III and its sequence can also be used to prepare DNA 
probes for the detection of HTLV-III RNA, proviral DNA, or encoded mRNA in the 

lymphocytes, or other tissues of patients. 
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DEPARTMENT OF HEALTH & 


EXHIBIT B 
HUMAN SERVICES 


Public Health Service 


National Institutes ol Health 
Bethesda, Maryland 20205 
Building '.37 
Room : 6A09 
(301) 495- 6007 


July 25, 1985 


Dr. Nancy Chang 
Assistant Research Director 
Molecular Biology 
CENT0C0R 

244 Great Valley Parkway 
Malvern, PA 19355 


Dear Nancy: 

We are pleased that our collaborative efforts are making Y °“ r 

synthesis of HTLY-III env gene products using our HTLY-III DUn clone 
encouraging. We are beginning to use these in our larger NCI vacci 
research development effort. 

However it has come to our attention that some time ago your organization 
filed a’patent on ?he synthesis and uses of the expressed products from 
our HTLY-III DNA clones which were designated for collaborative 
We found out that our names are not included on the patent, despie 
that your use of the clone was indispensable to your part of the effor . 

Ve assume "that''this was an oversight. We would like to ask that your 
patent be modified and that our rjames be added to your patent applica io . 
We feel that a formal recognition of our contribution is integral and th t 
the inclusion of our names is only fair. 

Sincerely yours. 




Robert C. Gallo, M.D. 


RCG/PF/bj 

cc Dr. Chabner 
Dr. DeYita 
Dr. Fischinger 
-^Dr. Harmison 
Dr. Sliski 
Dr. Wallw^ 
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EXHIBIT C 



CENTDCDR 


244 GREAT VALLEY TARKWAY. MALVERN. TA ' 9355 . ( 2 J 5 ) 296-4488 
XE 1 £X: 8348 Z 3 CENTOCORMARN 

_ __, . . -«rPO 


August 5, 1985 


David Brook, Esquire 

Hamilton, Brook, Smith & Reynolds 


Two Militia Drive 
Lexington, Massachusetts 


02173 


Dear David: 


1 r 11 20 S2«°* f thll »tSr n *7th 

Nancy"chang U regard!ng 8 the f«ts surrounding this invention. 

I believe Dr. Gallo mixes up inventorship with contribution.^This^Jsue is^ 

P ?iri C r: 1 u y aw?esrai V Du a font. My Du >,1 P ont t ?s C li?ensed by the.government. 


Sincerely 



HJPS:so'h *. 

attachment - • . 

cc: Dr. Kancy Chang __ . ;• 

Dr. Gregory Lawless - 
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CHIRON CORP. vt ABBOTT LABORATORIES 

Ctu mM 2 FAq*. Iia (KD.CaL IMS) 

end the harassment.” EUiaon, 924 F.2d at 


881-82. Obviously, not all harassment war¬ 
rants dismissal of the harasser. Id. (citing 
Barrett v. Omaha Nat Bank, 728 F.2d 424, 
427 (8th Cir.1984)). Rather, the remedy 
should be “assessed proportionately to the 
seriousness of the offense.” Id. (citing Dorn- 
hecker v. Malibu Grand Prix Corp., 828 F.2d 
807, 809 (6th Cir.1987)). In essence, the 
reasonableness of a remedy depends on its 
effectiveness in ending the harassment - Id. 
at 882. 

(22] Here, there is no dispute that 
Schlage knew of the alleged harassment of 
Pereira through Pereira’s own repeated com¬ 
plaints. Schlage does, however, claim that 
after each of Pereira’s complaints it investi¬ 
gated and counseled and/or warned the em¬ 
ployees alleged to have harassed. Pereira. 
According to Schlage, Pereira’s accusations 
were simply never substantiated by any oth¬ 
er evidence uncovered in their investigations. 

In response, Pereira claims that her com¬ 
plaints were repeatedly ignored and/or dis¬ 
missed. For example, according to Pereira, 
Bob Stanley said he could do nothing about 
her co-workers* language unless it was spo¬ 
ken in English. Pereira Dec. at 4. Further¬ 
more, during one conversation, Kathy Jaram- 
21o allegedly told Pereira that her accusa¬ 
tions were "crazy”. Pereira Dec. at 10. It is 
also undisputed that Schlage never attempt¬ 
ed to Institute formal disciplinary action 
against any of Pereira’s alleged harassers or 
to transfer them to a different department 
where they would not come into contact with 
Pereira. 

Therefore, issues of genuine fact remain as 
to whether Schlage's investigations, counsel¬ 
ing, and warnings were sufficient remedial 
actions to excuse Schlage from liability. 

B. Retaliation 

[23] Although the language of Title VII 
and CaL Gov’t Code 9 12940 differs slightly, 
their “antidiscriminatory objectives and the 
overriding public policy purposes are identi¬ 
cal and [courts] refer to ... federal decisions 
where appropriate.” County of Alameda v. 
Fair Employment & Housing Commission, 
153 CaLApp^d 499, 604, 200 CaLRptr. 381 


1103 

(1964). The same issues of fact that remain 
on Pereira’s federal claim for retaliation are 
applicable to her state law as well. 

Therefore summary judgment is not appro¬ 
priate on this claim either. 

CONCLUSION 

Based on the foregoing, Schlage’s motion 
for summary judgment is GRANTED on 
Pereira’s Title VII claim for hostile working 
environment, and DENIED on her Title VII 
claim for retaliation and her state law claims 
for both hostile .working environment and 
retaliation. Pereira’s cross-motion for sum¬ 
mary judgment is DENIED. 

Schlage has also made a motion to contin¬ 
ue the trial date. Accordingly, the trial date 
is vacated and new dates will be set by the 
Court. 

ITIS SO ORDERED. 



CHIRON CORPORATION, Plaintiff, 
v. 

ABBOTT LABORATORIES, Defendant 
No. C-93-4380 MHP. 

United States District Court, 

N.D. California. 

Sept 14, 1996. 

Patentee brought action against compet¬ 
itor, alleging infringement of its patent per¬ 
taining to immunoassay test for human im¬ 
munodeficiency virus (HIV), and competitor 
raised inequitable conduct and prior inven¬ 
tion defenses. On cross-motions for sum¬ 
mary judgment on those defenses, the Dis¬ 
trict Court, Patel, J., held that (1) evidence 
raised genuine issue of material fact as to 
whether patentee submitted declaration to 
patent examiner that contained material mis¬ 
representations regarding scope of prior art, 
precluding summary judgment on alleged in- 


CD 

</> 
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fringer’s Inequitable conduct defense; (2) Im¬ 
munoassay test for HIV was hot conceived of 
by patentee for priority purposes when phfc- 
enteehad idea for recombinant immunoassay 
based on “env region” polypeptides; (3) evi¬ 
dence raised genuine issue of material fact as 
to whether patentee's competitor successfully 
reduced invention to practice prior to paten¬ 
tee, precluding summary jud gment on al¬ 
leged infringer’s priority defense; and. ( 4 ) 
patent application purporting to set forth 
HIV immunoassay did not meet statutory 
enablement requirement, and thus could not 
constitute constructive reduction to practice 
for purposes of priority defense.. 

Motion granted in part and denied in 

part 

1. Federal Civil Procedure ®=2544 

Where moving party has burden of proof 
on claim or defense raised in summary judg¬ 
ment motion, it must show that undisputed 
facts establish every element of claim or 
defense. Fed.Rules Civ.Proc.Rule 56, 28 
U.S.CJL 

2. Patents <5=323.2(4) 

When defendant in patent infringement 
case moves for summary judgment on affir¬ 
mative defense, elements of which defendant 
must prove by clear and convincing evidence, 
nonmoving party must simply produce 
enough evidence to allow for actual trier of 
fact to find that there is not clear and con¬ 
vincing evidence. Fed.Rules Civ.Proc.Rule 
56, 28 U.S.CJL 

3. Federal Civil Procedure ®=2543, 2552 

Court’s function on motion for summary 
judgment is not to make credibility determi¬ 
nations, and 4 inferences to be drawn from 
facts must be viewed in light most favorable 
to party opposing motion. Fed.Rules Civ. 
Proc.Rule 56, 28 U.S.CJL 

4. Patents <5=97, 312(4) 

In order to prevail on inequitable con¬ 
duct and prior invention defenses, alleged 
patent infringer must prove those defenses 
by dear and ' convincing evidence. 35 
U.S.C.A. § 282. 


SUPPLEMENT ; 

' • < f 

5. Patents «=»312(4) 

• . >as ®efting inequitable conduct de¬ 
fense" in patent infringement case bears bur¬ 
den of proving both intent and materiality by 
dear and convincing evidence. 

6. Patents ^97 

Finding of materiality alone is insuffi¬ 
cient to support finding of intent to deceive 
Patent and Trademark Office (PTO), which is 
separate element of inequitable conduct de¬ 
fense in patent infringement case; thus, in 
attempting to prove inequitable conduct, ac¬ 
cuser may not rely solely on materiality of 
information allegedly withheld. Practice 
Rules in Patent Cases, 5 1.56(a), as amend¬ 
ed,. 35 U.S.CAApp. 

✓ 

7. Patents <®=»97 

Gross negligence is not in and of itself 
suffident to establish inequitable conduct in 
patent infringement case; rather, deceitful 
intent must be shown. 

8. Patents «=104 

Record of patent prosecution before Pat¬ 
ent and Trademark Office (PTO) established 
substantial likelihood that someone at PTO 
actually considered, or that reasonable exam¬ 
iner would have considered, patentee’s decla¬ 
ration allegedly containing material misrep¬ 
resentation regarding prior act, in making 
final allowability determination, for purposes 
of inequitable conduct defense; although dec¬ 
laration was filed several months after exam¬ 
iner made initial allowability determination, 
there was circumstantial evidence that exam¬ 
iner subsequently considered declaration af¬ 
ter notifying patentee that some of its claims 
had been rejected as obvious. 35 U.S.CJL 
§ 135; Practice Rules in Patent Cases, 
§§ 1.606,1.641, as amended, 35 U.S.CJLApp. 

9. Patents <&=104 

Patent examiner-in-chief had power to 
consider declarations submitted after initial 
determination of allowability as part of sua 
sponte patentability analysis before making 
final allowability determination. 35 U.S.CJL 
§ 186; Practice Rules in Patent Cases, 

§ 1.641, as amended, 35 U.S.CJLApp. 
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lft. Patents *»32&2(S) . > 

Evidence in 8cdon for infringement of 
patent pertaining to immunoassay test for 
tinman immunodeficiency virus (HIV) raised 
genuine issue of material fact as to whether 
patentee submitted declaration to patent ex¬ 
aminer that contained material misrepresen¬ 
tations regarding scope of prior art, preclud¬ 
ing summary judgment on alleged infringer's 
inequitable conduct defense; declaration dis¬ 
closed that'patentee’s project regarding hep¬ 
atitis A virus had been unsuccessful, but 
Med to disclose successful projects regard¬ 
ing two other viruses. Fed.Rules CivProc. 
Rule 66, 28 UJ3.CA 

11. Patents *=36(1) 

Testimony of alleged prior inventor or 
inventors, standing alone, is insufficient to 
prove prior invention; it must be corroborat¬ 
ed by other evidence. 35 U.S.CA. § 102(g). 

12. Patents *=36(1) 

Alleged inventor’s laboratory notebooks 
suffice for purposes of corroboration of claim 
of prior inventorship, even where they are 
not contemporaneously witnessed by inven¬ 
tor. 35 U.S.CA § 102(g). 

13. Patents <£=90(1) 

“Conception,” for purposes of priority of 
invention claim, is formulation of definite 
permanent idea of complete and operative 
invention, as it is hereafter to be applied in 
practice. 35 U.S.CA § 102(g). 

See publication Words and Phrases 

for other judicial constructions and def¬ 
initions. 

14. Patents «=>90(1) 

In ordinary context, inventor need not 
demonstrate that invention actually works 
for conception to be complete; that discovery 
is part of reduction to practice, not concep¬ 
tion. 35 U.S.CA § 102(g). 

15. Patents *=90(1) 

Immunoassay test for human immunode¬ 
ficiency virus (HIV) was not conceived of by 
patentee for priority purposes when patentee 
had idea for recombinant immunoassay based 
on “env region” polypeptides; under doctrine 
of simultaneous conception and reduction to 
practice, knowledge of both nucleotide se¬ 


quence of HIV fragment and operative meth¬ 
od of isolating fragment waa required. 86 
UJS.CA § 102(g). ■ .. 

16. Patents *=9<K5) ’ 

Act of filing patent application consti¬ 
tutes constructive reduction to practice of 
invention described therein. 35 U.S.CA 

§ 102(g). 

17. Patents *=90(5) 

To constitute constructive reduction to . 
practice, patent application must satisfy stat¬ 
utory disclosure requirements: it must Bet 
forth written description of invention, enable 
one of ordinary skill in the art to make a new 
invention, and set forth best mode for carry¬ 
ing out invention. 35 U.S.CA §§ 102(g), 
112 . 

18. Patents *=>323.2(3) 

In action for infringement of patent per¬ 
taining to immunoassay test for human im¬ 
munodeficiency virus (HIV), evidence raised 
genuine issue of material fact as to whether 
patentee’s competitor successfully reduced 
invention to practice prior to patentee, pre¬ 
cluding summary judgment on alleged in¬ 
fringer’s priority defense; fact issues re¬ 
mained as to when patentee reduced inven¬ 
tion to practice and whether competitor had 
completed required deoxyribonucleic add 
(DNA) sequencing. 35 U.S.CA § 102(g). 

19. Patents *=*8 

Patent application purporting to set 
forth recombinant human immunodefidency 
virus (HIV) immunoassay did not meet statu¬ 
tory enablement requirement, and thus could 
not constitute constructive reduction to prac¬ 
tice for purposes of alleged infringer’s priori¬ 
ty defense in action for infringement of pat¬ 
ent pertaining to immunoassay test for HIV 
virus; application required starting materials 
that were neither described in application 
nor available in prior art, and relied on infor¬ 
mation about structure and nucleotide se¬ 
quence of HIV that was neither disclosed in 
application or available in prior art. 35 
U5.CA §5 102(g), 112. 

20. Patents *=98 

Best mode rule requires inventor to set 
forth in patent application best mode known 
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to applicant for practicing lnventioa; purpose 
of this - requirement to to prevent inventor 
from obtaining patent protection without ac¬ 
tually having to set forth means for its suc¬ 
cessful practice. 36 UJ3.C.A. § 112. 

2L Patents «=>98 

Patent application purporting to set 
forth recombinant human immunodeficiency 
virus (HIV) immunoassay failed to satisfy 
statutory best mode requirement, and was 
not constructive reduction to practice for 
purposes of alleged infringer’s priority de¬ 
fense in action for infringement of patent 
pertaining to immunoassay test for HIV; ap¬ 
plication did not set forth adequate informa¬ 
tion for obtaining or making necessary start¬ 
ing material. 35 U.S.CA § 112. 

22. Patents <&»90<5) 

Invention relating to immunoassay test 
for human immunodeficiency virus (HIV) 
could not be conceived, for purposes of prior¬ 
ity defense in infringement case, before it 
was actually reduced to practice. 


Harold J. McElhinny, Michael A. Jacobs, 
Morrison & Foerster, San Francisco, CA for 
Chiron Corp. 

Curtis EA Kamow, Stephen C. Lewis, 
Landels Ripley & Diamond, San Francisco, 
CA, for Abbott Laboratories. 

OPINION 

PATEL, District Judge. 

Plaintiff Chiron Corporation (“Chiron”) 
brought this action against defendant Abbott 

1. The court issued a tentauve memorandum and 
order on May 31. 1995. and oral argument was 
held on that order on June 9, 1995. Per the 
court's instructions at that hearing, the parties 
have submitted supplemental briefing and made 
supplemental evidentiary submissions, all of 
which have been taken under submission along 
with the original briefing and evidence. The 
court has found that issuing a tentative order and 
having the parties focus on that order at oral 
argument and file supplemental briefing has 
been extremely useful, and is a practice worth 
repeating in similar cases. With issuance of this 
order, the court's tentative order is vacated and 
withdrawn. 

2. All facts in this section are derived from the 
Joint Statement of Undisputed Facts submined 
by the parties and other undisputed portions of 


Laboratories (“Abbott”), alleging infringe¬ 
ment of U.8. Patent No. 6,156,949 (“*949 
patent”), which pertains to an immunoassay 
teat for the HIV virus. In its answer, Abbott 
alleges as two of its defenses inequitable 
conduct and prior invention. Now before the 
court are crose-motiona for summary judg¬ 
ment on these two defenses. > 

Having considered the parties’ arguments 
and submissions, and for the reasons set 
forth below, the court enters the following 
memorandum and order. 1 

BACKGROUND * 

After the first documented cases of what is 
now commonly called Acquired Immune Defi¬ 
ciency Syndrome (“AIDS”) occurred in the 
United States in 1981, researchers identified 
the Human Immunodeficiency Virus (“HIV*) 
as its primary cause.* Antibody tests called 
“immunoassays" were developed thereafter, 
in order to detect the presence of antibodies 
to HIV in human blood and thus serve as a 
means of determining whether the blood is 
infected with the virus. This action arises 
out of the development and patenting of 
these immunoassays. 

/ 

A- General Background on HIV 

HIV is a virus, 4 and Eke other viruses it 
consists of genetic material and proteins, in 
the form of a string of nucleotides. Genetic 
material is the blueprint for all proteins and 
polypeptides (which are either full or partial 

the record. In its supplemental briefing on the 
tentative order, Chiron challenges a number of 
the facts recited in this section. Chiron's chal¬ 
lenges must fail. The facts in this section are 
those to which Chiron stipulated in the joint 
statement, and it cannot now attempt to disavow 
facts to which it has stipulated. 

3. In the early years of AIDS research, the virus 
was known by several acronyms, including the 
current HIV as well as HTLV-II1 and; LAV, 
among others. For the sake of consistency and 
simplicity, the court employs the acronym HIV, 
except where otherwise necessitated by the rec¬ 
ord. 

4. Actually, because its genetic material is RNA 
rather than DNA, HIV is a retrovirus. 
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protetnB) Genetic material comes in two symes that change cokr or fluorescent mark- 
types: DNA and RNA. A gene la a set of en that emit Kght can be used to attach to 
nndeotides that contains the blueprint for a the antibodies. 


specific protein. 

HIV's genetic material is RNA. Although 
HIV’s RNA contains an entire blueprint for 
HIV, HTV lacks the ability to reproduce by 
itself. Thus, HIV must use the genetic ma¬ 
terial of a host cell (such as a human white 
.blood cell) to reproduce itself. HIV enters 
the host cell, releases its RNA, and makes a 
DNA copy of its RNA. This DNA copy is 
then incorporated into and becomes part of 
the genetic material of the host cell, which 
begins to make copies of the HIV virus, 
spreading the infection and often killin g the 
host cell. 

When the human immune system detects 
the presence of HIV, it responds with HIV 
antibodies and defensive cells. Antibodies 
are unique molecules formed by the immune 
system in response to infection, and HIV- 
spedfic antibodies are formed as part of the 
immune system’s defensive efforts. These 
antibodies bind to the HIV virus, and the 
presence of these antibodies in a human 
blood sample indicates a current or prior 
encounter with the HIV virus or part of the 
virus. 

B. Development of on HIV Immunoas¬ 
say 

Immunoassays can be used to detect viral 
antibodies, and an HIV immunoassay thus 
can detect the presence of HIV in human 
blood Detection is made possible by the 
reaction or binding that occurs between viral 
peptides and virus-specific antibodies, a pro¬ 
cess known as “immunoreactivity." The im¬ 
munoassays used to detect HIV can be con¬ 
structed with either natural polypeptides or 
recombinant polypeptides. An HIV immu¬ 
noassay using natural polypeptides can be 
constructed by growing live, fully intact HIV 
in large quantities, breaking the HIV into 
pieces, collecting the proteins, sticking them 
to a surface, and then washing blood over the 
surface. If HIV antibodies are present in 
the blood they bind to the proteins and 
remain attached to them when the blood is 
washed from the surface. To detect the HIV 
antibodies bound to the HIV proteins, en- 


fftoe problem with a natural polypeptide 
immunoassay 1 is that it requires growing 
large amounts of live, intact HIV, which ex¬ 
poses wofkera to risk of infection and re¬ 
quires expensive laboratory facilities. Thus, 
as research began in 1984 on creating an 
HIV imm unoassay, scientists sought to use 
recombinant DNA technology to make pro¬ 
teins and partial proteins from HIV’s outer 
layer, called the envelope (“env”). Because 
B/fontigt* suspected that the env. was immu- 
noreactive, the focus in 1984 was to identify 
DNA fragments that encoded env polypep¬ 
tides. In late Spring 1984, a number of 
tggma were fast at work trying to develop 
such a test, including projects at Chiron, 
DuPont, and a collaborative project between 
the National Institutes of Health (“NIH”) 
and Centocor (“NIH/Centocor”). All three 
teams attempted to create an env based re¬ 
combinant DNA immunoassay. 

To make an artificial env protein or poly¬ 
peptide, large quantities of HIV genetic ma¬ 
terial are required. This material can be 
obtained by copying or cloning HIV’s genetic 
material and making many DNA copies. As 
scientists decipher the genetic material, they 
display it on maps showing where genes are 
located in relation to one another in the 
material. In order to locate the env region 
of HIV, scientists from both the NIH and 
Chiron studied mape of other viruses that 
they believed would be structurally similar to 
HIV. Based on study of those viruses, the 
scientists determined that the genes for 
HIVb env likely would be in the right half of 
HIV’s genetic material, and began looking 
for it there. 

To locate and isolate particular regions of 
genetic material, scientists m a ke “restriction 
mape” by cutting DNA into progressively 
shorter fragments through a series of reag¬ 
ents called “restriction enzymes.” Restric¬ 
tion divide DNA into fragments that 
mn be described and defined by “restriction 
sites.” The restriction enzymes recognize 
specific sequences of nucleotides and cut ge¬ 
netic material at those sites. Different re¬ 
striction enzymes recognize different sites, a 
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capability that make# it possible to isolate 
specffic regions of genetic material a/vnrafr l y 
and repeatedly. Restriction sites are includ¬ 
ed on - the restriction maps of the genetic 
material. While restriction maps enable sci¬ 
entists to identify and “cut" specific frag¬ 
ments of DNA, “sequencing" is more precise, 
and enables scientists to create a complete 
map of the exact order of the nucleotides 
comprising the DNA. 

Between June 1984 and September 1984, 
the NIH ran sequencing reactions designed 
to map the nucleotide sequence of an HIV- 
done called BH-8. The NIH collaborated 
with DuPont, Centocor, and Dana-Farber to 
map the nudeotide sequence of HIV DNA 
fragments in BH-8, as well as two other HIV 
dones, BH-10 and BH-5. DuPont received 
clone BH-10 from Dr. Flossie Wong-Staal of 
the NIH on or about July 6, 1984, and began 
generating nudeotide sequence data from 
BH-10 on or about July 18, 1984. By Sep¬ 
tember 1, 1984, DuPont had run sequence 
reactions on DNA fragments that spanned 
what has now been determined to be the 
entire env region of BH-10's DNA. DuPont 
obtained U.S. Patent No. 4.861,707, issued in 
1989 based on a February 1987 application, 
which states that a Bglll-BamHI BH-10 
DNA fragment encodes an immunoreactive 
polypeptide from the env region. 

The NIH gave the BH-10 and BH-8 
dones to Dr. Nancy Chang at Centocor on 
July 20, 1984, and also gave Centocor s re¬ 
striction map for BH-10. BH-S. and BH-6. 
At some point after July 20. 1984, Dr. Chang 
and her colleagues started working on ex¬ 
pressing recombinant env proteins through 
random and directed cloning. On or about 
July 26, 1984, Dr. Chang met with Dr. Scott 
Putney, an outside scientist who was working 
with Centocor on its HIV research, to plan 
Centocor 1 s HIV clone research. A July 31, 
1984 laboratory notebook entry by one Cen¬ 
tocor scientist is entitled “Sequencing of 
Sstl-Hindlll fragment." This fragment— 
Sstl-HindHI—is a BH-8 fragment that con¬ 
tains approximately 76*£ of the env region of 
BH-& Dr. Chang drafted a statement, dat- 

5. The ATCC is a depository for living material, 
and deposition there is necessary for carrying out 


ed August 27, 1984, stating that Centocor 
had “sequenced a segment (about 8,500 base 
pairs long) of [HIV’s DNA] encoding meet of 
the env gene." 

On October 10, 1984, Centocor filed U.S. 
Patent Application No. 669,339 (“ ’839 appli¬ 
cation"), which is still pending. The ’339 
application purports to set forth, inter alia, 
an env based recombinant HIV immunoas¬ 
say, and fists the following expression vec¬ 
tors: “OrapA, pIN (A, B, and C), lambda pL, 
T7, lac, Trp, ORF and lambda gtll.” . It does 
not identify the HIV clones upon which it 
rebea as starting material. The *339 applica¬ 
tion fists only Dr. Chang as an inventor, and 
bsta Centocor as the assignee. It does not 
indicate that Dr. Chang deposited any of the 
HTV dones with the American Type Culture 
Collection (“ATCC”) 1 on or before October 
10,1984, or refer to any ATCC deposit relat¬ 
ing to HTV dones. On or about August 22, 
1984, Dr. Wong-Staal, Dr. Robert Gallo, Dr. 
Beatrice Hahn, and a fourth NIH scientist 
deposited BH-10 and BH-8 with the ATCC, 
and filed U.S. Patent Application No. 643,306 
(“*306 application”), purporting to set forth 
the process for cloning the complete HIV 
genome. 

On August 9, 1984, Dr. Hahn and others 
submitted an artide to the journal Nature 
that was published on November 8, 1984 as 
Molecular Cloning and Characterization of 
the HTLV-lll Virus Associated with AIDS, 
312 Nature 166 (1984). The artide contains 
the first description in a scientific journal of 
BH-10, BH-8, and BH-5. On November 29, 
1984, Dr. Chang, Dr. Wong-Staal and others 
submitted an article to the journal Nature 
which was published on January 24, 1986 as 
Complete Nucleotide Sequence of the AIDS 
Virus, HTLV-lll, 313 Nature 277 (1986). 
On December 21,1984, Dr. Chang and others 
submitted an artide to the journal Science 
called Expression in Escherichia of Open 
Reading Frame Gene Segments of HTLV- 
lll, which was published in April 1986. That 
artide states that polypeptides produced 
from “fragments of HTLV-III DNA derived 
from BH-10” (numbers 127, 121 and 113) 

claimed inventions involving living material. 
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• r-vj' _p o rJ , 83S she signed on September 14, 1990. The ver- 

were inununoreactive. F } gure 8 - . 2 , gion this declaration in the offirialPTO file 

application ia a printout showutg^ 1 ^^ ^ a maflroQ|n *umpcrotoer 

tides from the HIV ^ indicating when it wm received at 

nucleotides there dispUyed,’^^ However, the declaration was sub- 
the env region of HIY ; ^ 0Ugh - ^ mitted with a Supplemental Respo nse, wh ich 
deotides are not identified on tbe , fi ^f e “ to date-stamped as having been received^ 
such: The “Beat Mode" sechon of ^e ^ of Patent Appeals and Interfer- 

application contains three separate embotfi- September 20, 1990. In her deda- 

^ts of a recombinant HIV imrnrn^ X, Dr Eer states that her expert 

The second embodiment e Pf^f^y dfecuss-^ ^that “the state of the arbm 

was examples the ramkmbre^ of ttose 19g4 ^ at best specutotive wtth 

HIV DNA fragments—EcoRI-EwRI^P^ respect to the general usefulness of recombi- 
Kpn!, and EcoRi-HindlU-^to *X«00 ^un^oassays."- She based 

base paire. The *339 aPP^ca conclusion on a number of factors, in 

describe a method for obtaining HIV clones (1) ChSron . 8 failure to develop a simi- 

from the native virus. ^ r^jmbinant immunoassay for use with 

On January 23, 1985, Centocor filed U.S. Hepatiti8 a virus (HAV), and (2) the fottha 
Pa^t Application No. 693,866 (“ ’866 applx- derived HIV DNA vanes ^ 

cation”) With the PTO. The *866 application due to transcription error, while recombinant 
nnrDorts to set forth the complete nucleotide DNA doe8 not , with the result^that^recombx- 


cation ) wiui uic a — i 

The *866 application lists only Dr. Chang as 
an inventor, and names Centocor as the £- 
signee* Clones 113, 121 and 127 descnbed 

in the ’866 application are 

gion, but not from the portion of the HIV env 

o 1 ... _UfArmoh^n was 


uuco uvv, - 

nant based immunoassays might not succeea 
in binding to actual HIV antibodies. Based 
on this assessment. Dr. Steimer made toe 
critical conclusion that, “in October 1984 
those of even greater than ordinary skill m 
the art could not have had any reasonable 


^ntorwhkh wquenre° Wormation was that a HIV diagnostic using a 

Sded tn Figure 3 of the TO application, ^otomaiit antigen * 


recnoT! iui - 

included in Figure 3 of the *339 appbcation. 

By October 1, 1984, Chiron had run se¬ 
quence reactions on DNA fr^* ** 
spanned what has since 
bethe entire env of HIV. On October 31, 
1984, Chiron filed U.S. Patent Appbcation 
No. 06/667,501, the ancestral apphca ‘ 

tion that subsequently ^totoe^paton^ 
which was issued on October 22, 


fective as the ‘native’ HIV diagnostic then 
known." 

In a submission filed with the government 
in May 1984, Chiron stated that it “is devel¬ 
oping vaccines to protect cats against infec¬ 
tion by the retrovirus FeLV. We bebeve 
that these efforts will have great significance 
in understanding, (fiagnosing, and perhaps 

. g •_ A TT\0 OriTTlP Ol 


:. , . ^ nn October 22, 1W« w in understanding, *— *- r . 

Udes from HIV’s env. application claiming, in part, la] par- 

C The Steimer Declaration tide immunogenic against 

C ’ 1 ri rv of the appbcation which particle comprises a polypeptide ha 

During tl*e pendency of th pp r . . amino add sequence capable of form- 

tot later became the TO patent, Ctooi. «* “ “SIlheT«u d eeto"* ia pro¬ 
scientist Dr. toed tofeucaryotic heat, and » epitope of 

»pj » Rule 132 Declaration to the rlv>. wmcn - 

tea a ivuic . _ . . . j ima/ha* ADDhcation 


6 In May 1986. Centocor asked the PTO to 
amende inventorship of the 866 .pphcauon to 
include Dr. Gallo and Dr. Wong-Staal. 

7 A series of patent applications led to the. 9 

patent. The hUtory of the P^^^Tfiled 
as follows; (1) Appbcation No. 06/667.5 


,0/31/84. abandoned 7/14/86; (2) AppJcJS 

No 06/696.534 filed 1/30/85. abandoned 7/1V86. 
wS*-*- NO. 06fl«,447 W 
doned 9/12/88; (4) Apphcauoo No. 07/138.8 
Bled 12/24/87. granted as.'949 patent 
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HAY." This patent application is for an 
HAY vaccine, not an HAV assay or diagnos¬ 
tic, and does not mention the nae of recombi¬ 
nant HAV polypeptides in a diagnostic. 

On July 2,1990, Examiner Christine Nuck- 
er forwarded a PTO Form 850 to the Board 
of Patent Appeals and Interferences in Inter¬ 
ference No. 102,432. This interference in¬ 
volved a potential conflict between claims in 
the pending Chiron patent application (Appli¬ 
cation No. 07/138,894, which ultimately issued 
as the *949 patent and which was the subject 
of the Steimer Declaration), and a patent 
application by Essex et aL (Application No. 
07/539,370). On the Form 850, Nucker indi¬ 
cated that there were allowable claims in the 
pending application that were in potential 
conflict with the Essex application, necessi¬ 
tating an interference. Specifically, under 
the section entitled “The claims of this party 
which correspond to this count,” Nucker 
wrote “60-81 (allowable).” These are the 
claims that ultimately appeared as claims 1- 
22 of the *949 patent as issued. 

In her March 1992 Notice of Allowability 
for the *949 patent, Examiner Nucker listed 
the communications from Chiron upon which 
she relied and to which she was responding. 
Dr. Steimer’s declaration is not listed as such 
a communication. Other than the final No¬ 
tice of Allowability, there is no evidence in 
the record that the PTO took any action 
subsequent to Dr. Steimer’s declaration. 

The invention described in the *949 patent 
is an immunoassay reactive with human 
AIDS sera based on recombinant DNA pro¬ 
teins from the env region of HIV. 

LEGAL STANDARD 

Under Federal Rule of Civil Procedure 56, 
summary judgment shall be granted: 

against a party who fails to make a show¬ 
ing sufficient to establish the existence of 
an element essential to that party’s case, 
and on which that party will bear the 
burden of proof at trial ... since a com¬ 
plete failure of proof concerning an essen¬ 
tial element of the nonmoving party’s case 
necessarily renders all other facts immate¬ 
rial 


Celotex Corp. tt Catrett, 477 U.S. 817,322-23, 
106 S.Ct 2548, 2652, 91 L.E<L2d 266 (1986). 
The party moving for summary judgment 
has the “initial responsibility of informing the 
district court of the basis for its motion, and 
identifying those portions” of the record 
showing the absence of a genuine issue of 
fact Id at 323, 106 S.Ct at 2553. The 
burden then shifts to the nonmoving party to 
present evidence sufficient to support a ver-. 
diet in its favor on every element of its claim 
for which it will carry the burden of proof at 
trial. Id at 322-28, 106 S.Ct at 2552. “If 
the [nonmoving party’s] evidence is ... not 
sufficiently probative ... summary judgment 
may be granted.” Anderson v. Liberty Lob¬ 
by, Inc., 477 U.S. 242, 249-60,106 S.Ct 2505, 
2511, 91 L.Ed2d 202 (1986). 

11,2] Where the moving party has the 
burden of proof on a claim or defense raised 
in a summary judgment motion, it must show 
that the undisputed facts establish every ele¬ 
ment of the claim or defense. Meyers v. 
Brooks Shoe Inc, 912 F.2d 1459 (Fed.Cir. 
1990). When the defendant in a patent in¬ 
fringement case moves for summary judg¬ 
ment on an affirmative defense, the elements 
of which the defendant must prove by clear 
and convincing evidence, the non-moving par¬ 
ty must simply produce enough evidence to 
allow a rational trier of fact to find that there 
is not clear and convincing evidence. As a 
result of this unusual posture, the non-mov¬ 
ing party’s burden to come forward with 
evidence to prevent summary judgment is 
less stringent than that normally placed on a 
non-moving party. Schneider (USA) Inc v. 
C.R. Bard Inc, 18 U.S.P.Q3d 1076, 1080, 
1990 WL 292143 (D.Mass.1990). 

[3] The court’s function on a motion for 
summary judgment is not to make credibility 
determinations, Anderson, ATI U.S. at 249, 
106 S.Ct at 2510, and the inferences to be 
drawn from the frets must be viewed in a 
light most favorable to the party opposing 
the motion. T.W. Elec Serv. v. Pacific Elec 
Contractors Ass’n, 809 F2d 626, 631 (9th 
Cir.1987). 

DISCUSSION 

[4] Chiron’s patent is presumed by stat¬ 
ute to be valid. 35 U.S.C. § 282. According- 
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, ^«KLsoon- [6,7] Information is material if “there is 

ty, in Order to prevail on its inequitable^ J^istantial likelihood that a reasonable ex¬ 
duct and prior invention. would consider [the information! un- 

must prove those defenses by dear andIcon- ^ ^ deciding whether to allow the ap- 

vindng evidence. Atno Group7«ty ^ Ration to issue as a patent" ST^OF.R. 
UL Gear CaUfomta, Inc, 863 1.56(a); Halliburton, 926 Fid at 1440. A 

1662 (Fed.Cir.1988). _ finding of materiality ajpne, however, fa in¬ 

sufficient to support a finding of an intent to 

I. Inequitable Conduct ' deceive, which is a separate element of meq- 

Si u> toProij-jj F*ut 

^ A ^fv^cLirr.pr Declaration 822. To support a finding of inequitable 


tion witn raiem- . _ ,„„ Km 

Abbott argues that the Stenher Declaration 

omissions, and that it was intended to de- 

«—»• pt ?- jl 


* w* "l: 

conduct the “involved conduct, viewed 
Hght of all the evidence, including evidence 

indicative of good faith, must indicate wffi- 

. .... _ .1 _n rtf intent 


7u Wrn Snedfically, Abbott contends indicative of gooo ’ 

ceive the PTO. apeancauy, rulnability to require a finding of intent 

that the declaration misre ^ 1 ? 8en that ^ that to deceive." Kingedoum Medical Consul- 

Hme there could dc no rc&so t /TTi - j fSr iQQji! curt, dented* 490 u*d« 

tion that a recombinant DNA ^ 10fi7 1Q9 g.Ct 2068, 104 L.Ed2d 633 (1989). 

noassay could be e J e J ve ’ ^ ch^n itself Gross negligence is not in and of itself suffi- 
mention previous w °^done_L 0 assays for dent to establish inequitable conduct; ratii- 
with recombinant DNA unm y» deceitful intent must be shown. Halit- 

other viruses. Abbott also . fcnge 925 F.2d at 1442-43; Kingedoum, 863 

irrelevant to the inequita e 0011 actually F2A at 876; see also Hewlett-Packard Co. u 
tether to Sto-r^ Ttoto to. « ™ 1556 : «“ 


whether to Sto- »«*"?» Inc. 882 ™ I5 f 

was received and considered y (reckless indifference to the 

making its allowability determination. ^^dent to show intent), cert *- 

In response, Chiron argues first that the ^ ^ u s 1076) U0 S.Ct 1125, 107 

Steimer Declaration cannot form the basis of L£d2d 1031 ( 199 O). 
an inequitable conduct defense because rt 
was submitted months after the claims had B Analysis 

already been found allowable by the PTO. At ^ threshold, the court must 

to the alternative, Chiron argues thattiie whether ^ pro actuaUy consider^ 

declaration does not contain matenal n^rep- ^ Declaration in deciding to grant 

resentations or omissions, and even if it does, ^ ^ patent> As Chiron points out the 
there is insuffident evidence of intent Dedaration was filed several monti^ 

after Examiner Nucker made an irnUal de 

A. Analytical Framework • tennination ^owabOity 

[5] The party asserting an inequitable the ^J K 1992j & ere * n o direct evidence 
conduct defense bears the burden 0 ^ ^ ppQ took any action in response to 

both intent and materiality by dearo^eiwise considered) the declaration In 

vindng evidence. Braun Inc ^Dynamics (or 0 submitted two dedara- 

of America, *75 Fid 815,822 (Fed Ca. expert stating that in 

1992); see also Halliburton Co v. *W«m- ^ ^ ^ ^ ^ colder the 

berger Technology Corp 925 F2A 14^, Goolkasian DecL 112. 

1443-44 (Fed.Cir.1991). Accordingly, Mibott ^ Ded . 17 . However, as Ab- 

must prove by dear and convincing evidence it P would ^ been praperhr 

that the Steimer Declaration coptamed mate- to consider the -declaration subse¬ 
rial misrepresentations or omissions and that ^ initial allowability detennma- 

Dr Steimer Intend.ed to deceive the PTO. qo 
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tion, and there is circumstantial evidence 
that such consideration likely occ ur red. 

Chiron is correct that Nucker made at 
least an initial finding of allowability of the 
claims in the ’949 patent no later than July 2, 
1990, when she forwarded the Form 860 to 
the Board of Patent Appeals and Interfer¬ 
ences fBPAT) based on claims 60-81 in the 
pending application.* Chiron also is correct 
that, pursuant to PTO rules, before Nucker 
could have sent the Form 860 to the BPAI, 
she first had to determine that the claima 
listed therein were otherwise patentable to 
Chiron. See Manual of Patent Examining 
Procedure (“MPEP") §§ 2306, 2306, 2307.02 
(6th ed. 1994); see also 37 C.F.R. 5 1.606 
(“Before an interference is declared between 
an application and an unexpired patent, an 
examiner must determine that there is inter¬ 
fering subject matter claimed in the applica¬ 
tion and the patent which is patentable to the 
applicant subject to a judgment in the inter¬ 
ference."). 

[9] However, this initial determination is 
not necessarily final, see MPEP at § 2341; 
37 C.F.R. § 1.641, and the examiner-in-chief 
had the power to consider the Steimer Decla¬ 
ration as part of a sua sponte patentability 
analysis before making a final allowability 
determination, 35 U.S.C. § 135. Further¬ 
more, there is evidence in the record, albeit 
circumstantial, that the PTO may actually 
have considered the Steimer Declaration sub¬ 
sequent to the filing of the Form 850. Spe¬ 
cifically, the following circumstantial evi¬ 
dence is relevant to Abbott's allegation. On 
July 19,1989, Examiner Nucker notified Chi¬ 
ron that she had rejected some of the claims 
in the application on the basis of obviousness. 

S. It is undisputed that these claims subsequently 
became claims 1-22 in the '949 patent as issued. 

9. Chiron expends considerable effort arguing 
that the issues listed o4lhe interview report were 
not those upon which agreement was not 
reached, but only those issues that were dis¬ 
cussed. While this interpretation of the report is 
plausible, it is not obvious oo the face of the 
document that this necessarily is the case, and 
the fact that Steimer subsequently submitted a 
Rule- 132 declaration discussing the key issue 
listed there certainly is evidence that the issue 
had yet to be resolved. 

10. Chiron references a February 20. 1990 inter¬ 
view with the examiner, but it appears that it 


In direct response to that notice, Claims 60- 
81 were added by Chiron on January 19, 
1990. Subsequently, on February 14, 1990, 
the PTO held an interview with a Chiron 
representative, at which Examiner Nucker 
was present. T^ie report of that interview 
states that all cinfma were discussed, and 
that agreement was not reached on the is¬ 
sues discussed. The report sets forth two 
issues that apparently were discussed, one of 
which was: “diff. between lysate and recom¬ 
binant assay (heterogeneity from innoculate 
(diff. isolates) + mutations in culture) due to 
hypervariation . regions—recombinant ho¬ 
mogenous antigen.”* 

In late September 1990, Chiron filed its 
Supplemental Response with the PTO, which 
included the Steimer Declaration, an amend¬ 
ment of inventorship, and a supplemental list 
of references. The submission purported to 
be in further response to NuckeFs July 19, 

1989 action, though it also referenced the 
February 1990 interview. 10 In her declara¬ 
tion, Dr. Steimer directly addressed the 
problem cited in the report of the February 

1990 interview referenced above?—the differ¬ 
ence between a lysate (native) produced and 
a recombinant produced assay due to the 
heterogeneity of the native antigen (resulting 
from natural variations in the amino acid 
sequence) and the necessarily homogeneous 
nature of the recombinantly produced anti¬ 
gen. Steimer DecL 18. Thus, it appears 
that the Steimer Declaration responded to 
questions raised by Nucker in the February 
1990 interview that had, subsequent to the 
interview, not been answered any other 
way. 11 

was referring to the February 14, 1990 interview, 
the notice of which was mailed on February 20. 

11. In its supplemental citations. Chiron points to 
two previous submissions to the PTO that ad¬ 
dressed this problem. See Goolkasian Supp. 
Decl.Ex. A (Haigwood Decl.) 15. Ex. D (Chiron's 
January 1990 Amendment) at 9-17. However, 
each of these documents was submitted prior to 
the February 1990 interview, after which the 
issue apparently remained open notwithstanding 
those submissions. Indeed, Chiron itself con¬ 
cedes that the Steimer Declaration “provided 
additional citations to scientific articles discuss¬ 
ing the heterogeneity of HIV, while reiterating 
the same point made by Dr. Haigwood and in 
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The formal referral to the BPAI took place 
on September 28, 1990, subsequent to sub¬ 
mission of the Steimer Declaration (ssid more 
than two months after" Nucker filled out the 
Form 860). The formal reference indicates 
that ddmg 60-81 of the Chiron application 
were In potential conflict with the Essex 


icafly addressed issues that remained out¬ 
standing. 

The BPAfs ruling in favor of Chiron’s 
claims came down on September 27, 1991, 
and the formal notice of allowability on 
claims 60-81 went out on March 20,1992. In 


1 1 rvominm* Wliolfpf StAtpH 




application. - ' 

It is dear that on Interference, the BPAI 
may consider, patentability and may recom¬ 
mend rejection of a claim even if it is not 
involved in the ' interference. • 87 C.F.R. 

!§ 1.666, 1.669; MPEP-81 2314, 2366, 2359. 
The examiner-in-chief, who is responsible for 
declaring the interference, and the BPAI, 
have the entire application file. 37 C.F.R. 

§ 1.609; MPEP 5 2311. Furthermore, until 
the interference is declared the examiner 
continues to have jurisdiction over the pend¬ 
ing application. 37 C.F .R- § 1.614(C), 

MPEP § 2314. In this case the interference 
was declared on or shortly before September 
28, 1990. Until that time, Examiner Nucker 
(or another examiner) continued to have jur¬ 
isdiction. 

The Initial Memorandum so heavily relied 
upon by Chiron’s expert bears the handwrit¬ 
ten legend at the top: “Ready for Declara¬ 
tion—MLC Caroff—(9/28/90)” and the num¬ 
ber “102432”, which is the case number for 
this interference. Goolkasian Deel.Ex. 2. 
This legend is not explained on the document 
or by the parties. It may relate to the 
Notice of Declaration required by 37 C.F.R. 

§ 1.611 and MPEP § 2311. In any event, 
Chiron’s supplemental response, which in¬ 
cluded the Steimer Declaration, is stamped 
“Received” by the BPAI on September 21, 
1990, seven days before Examiner-in-Chief 
Caroff declared the interference pursuant to 
section 1.610 of the regulations and MPEP 
§ 2311. At any of these stages, the examin¬ 
er, the examiner-in-chief, and the BPAI 
would have had the Steimer Declaration and 
likely would have considered it since it specif- 


reason for allowability that: 
applicants were the first to realize the 
importance of utilizing recombinantly pro¬ 
duced HIV envelope proteins as antigen 
standards in immunoassays for. anti-HIV 
' antibodies. By generating the envelope 
proteins recombinantly it is possible to 
control for the high rate of mutation seen 
in these proteins when produced by virally 
infected cells. This control results in im¬ 
proved assay results when compared with 
extant commercially available kits. 

This language appears to relate to the ques¬ 
tions raised in the February 1990 interview 
and the answers provided, in part, by Dr. 
Steimer in her declaration. A reasonable 
factfinder therefore could infer that despite 
Examiner Mucker’s failure to list the Steimer 
Declaration as one of the Chiron documents 
upon which she relied and to which she was 
responding, she, another examiner, the ex¬ 
aminer-in-chief, or the BPAI actually had 
considered the content of the Steimer Decla¬ 
ration in making a final determination. Ab¬ 
sent such an inference, the record contains 
no post-interview evidence that Nuckeris 
critical questions regarding the heterogenei¬ 
ty/homogeneity problem ever were answered. 
That problem was of sufficient import to 
prompt the February 1990 inquiry, the 
Steimer Declaration responded to it, and the 
March 20, 1992 allowance specifically refer¬ 
enced it u 

Accordingly, based on the record of the 
patent prosecution before the PTO, there is a 
substantial likelihood, and a reasonable fact¬ 
finder could conclude, that someone at the 


Chiron’s January 1990 Amendment." Chiron's 
Additional Citations at 1 14. Chiron often no 
explanation why further citations and reiteration 
was necessary after the interview if the issue 
already was resolved. These prior submissions 
do not aher the fact that other than the Steimer 
Declaration, nothing in the post-interview record 
relates directly to the critical issue. 


12. Furthermore, a second notice went out on 
April 27. 1992, correcting the inventorship as a 
result of the September 21, 1990 submissions. 
The fact that Nucker considered the amended 
notice of inventorship in the September 1990 
supplemental response further raises the possi¬ 
bility that she also considered the Steimer Decla¬ 
ration. which was part of the same submission. 
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PTO actually considered, or that a reason¬ 
able examiner in such circumstances would 
have considered, the Steiraer Declaration in 
making the final allowability determination. 
Thus, the court must proceed to analyze 
whether there is sufficient evidence from 
which a reasonable factfinder could (or must) 
find by dear and convincing evidence that 
the Steimer Declaration evidences both ma¬ 
teriality and intent within the meaning of 
, inequitable conduct 

flO] Abbott cites four allegedly mntap nl 
misrepresentations/omissiona in the Steimer 
Declaration, and the court will examine each 
in turn. . 

1. Status of the HAV Project 

Abbott first points to Steimer’s discussion 
of the status of Chiron’s HAV project which 
she characterized as a “complete failure" be¬ 
cause “virtually none" of the recombinant 
antigens bound with antibodies to the virus. 
Steimer Decl. 11 &-7. Steimer also stated 
that the HAV project ultimately was aban¬ 
doned because of the unpredictable results 
from the recombinant HAV immunoassay. 
Id. Abbott argues that these statements 
constitute a material misrepresentation be¬ 
cause Steimer stated that the HAV project 
failed in 198+. when the project in fact was 
not abandoned until two years later, such 
that its failure was not relevant to the state 
of the art in 19S4. Abbott also contends that 
in fact, the state of the art in 1984 was a 
belief that recombinant antigens would work. 


hypothetical problem is shown by Chiron’s 
work with [HAV]." Id at 16 (emphasis 
supplied). Nothing, in this language im pHoa 
that the HAV project already had faS or 
been abandoned in 1984. 


The only reasonable reading of the Steim¬ 
er Declaration fa that in 1984, the HAV virus 
was sufficiently well understood to justify an 
attempt at creating a recombinant b ased im¬ 
munoassay, that that attempt ultimately 
failed, and that such failure illustrates that 
successful use of recombinant based immu¬ 
noassays therefore is not now, and was not in 
1984, guaranteed. .When the language in the 
declaration fa viewed in the context of the 
entire declaration, no rational factfinder 
could conclude that this statement is a mate¬ 
rial misrepresentation of fact u 

Furthermore, Abbott’s argument that in 
1984 the state of the art was a belief that 
recombinant antigens would work fa not in 
fact contradicted by the Steimer Declaration. 
Dr. Steimer concluded only that “the state of 
the art in October, 1984 was at best specula¬ 
tive with respect to the general usefulness of 
recombinant antigens in immunoassays." 
Steimer Decl. 15. There is nothing in any of 
tiie evidence submitted by either party that 
indicates that this (fairly equivocal) conclu¬ 
sion was inaccurate. Indeed, far from calling 
Steimer’s statement into question, Abbott’s 
emphasis on the fact that Chiron did not 
even express recombinant proteins from 
HAV until 1985 bolsters the statement’s accu¬ 
racy 


Abbott 8 reliance on Steimer's statements 
regarding the HAV project is misplaced. 
Dr. Steimer did not represent in her declara¬ 
tion that the HAV project failed in 1981; 
instead, she stated that in 1984 the HAV 
virus was better characterized than HIV, and 
that the HAV project nonetheless failed and 
ultimately was abandoned. Steimer Decl. 
116-7. She also couched her statement in 
the present tense: she stated that “a case 
which illustrates that producing a successful 
recombinant immunoassay is not merely a 


»V 8 declaration filed with the PTO as part o 
^*** interference. Chiron scientist StelL 
Ouan explained that the HAV project tiled ir 
the period 198S-I987. Goolkasian Supp 
DecLEx.B. This evidence of good faith would 


No reasonable factfinder could conclude 
that Steimer’s statement regarding the sta¬ 
tus of the HAV work constituted a material 
misrepresentation, and Abbott cannot rely on 
the HAV work to support its inequitable 
conduct defense. 

2. Omission of the HBV Project 

Abbott next argues that Steimer selective¬ 
ly excluded successful work Chiron had done 
prior to October 1984 with the HBV virus. 
Specifically, Abbott contends that Steimer 

make it impossible for Abbott to demonstrate by 
clear and convincing evidence that Chiron had 
the necessary intent to deceive the PTO as to the 
HAV project 
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v q j tfVMfttpd an bow mors relevant to the HIV work than the 
M«1 HAV project,” catoUyCW™ 
HBV T^JTvJ nJL With HBV was far thought it sufficiently .relevant to the HIV 
roore^evant to the HIV prqject than the work to mate that repre8e °^^ a ^^ 
faded HAV project, and that its omiMion wa* 

maUriaL ' . a creating a recombinant based immunoassay 

Abbott provides suffi^nt evidence ■ofa to g** contrast to the 

material omission failed HAV project which Steimer cboee to 

vail ujJon, summary judgment with respect to ^ ^ ^ u 

' ^ WV Wwk ' ' .. „ , ^ . The court finds it difficult on the current 

Abbott has su^t^un^uted evidence ^ how the mv work 

that by 1984 Chiron had successfi^y ^ ^ relevant to Chiron’s government 

a recombinant based HBV diagnostic kit, an application and at the same time 

(hat Chiron represented^:a ^teiS to the. patent application, 

tion with the U.S. Department of Health and ^^ l ^^^ 8 ( Qaration. - A rea- 
Human Services m 1984 that an HIV mun could conclude by dear 

noassay possibly could follow on that model evidence that Stainer's fail 

Abbott Ex. 2U at 1206775; Dma Depo. a «£ Te Sccessful HBV proje* 

aoa on While there is no evidence in the ure to report , , 

SS-oTSl ITk with-HBV waa soma- oomtiwmd . ommrnl omuao,. and tothe: 


14 Chiron's putative expert states only that in his 
opinion the HBV and FeLV projects were not 
more relevant than the HAV project, and that 
they would have been cumulative. Goolkasian 
Supp.Decl. 130. Nowhere does he state, howev¬ 
er that such work was irrelevant, or that report¬ 
ing the HAV failure without the HBV success 
gave an accurate impression of the state of the 
art in 1984. 


15, Chiron's reliance on the fact that it had not 
developed a commercial HBV kit is irrelevant as 
the issue is not the marketing of such a kit but 
the success of the HBV project and its relevance 
to the HIV work. Furthermore. Chiron s reli¬ 
ance on the fact that its HBV project was based 
on "core" proteins, not "surface proteins like 
those sought in the HIV work also is irrelevant. 
The point is not that the HBV project was idenu- 
cal to the HIV work, but that Chiron had suc¬ 
cessfully produced recombinant HBV proteins, 
that it represented that success to the govern¬ 
ment as relevant to the HIV work, and that it 
failed to report that success to the PTO. Fur¬ 
thermore. Dr. Luciw testified that Chiron was 
working with surface HBV antigens as well, 
though he could not recall the specifics, and that 
it was this work that led him to believe that a 
recombinant HIV immunoassay would work. 
Luciw Depo. at 142-44, 146. Chiron also erro¬ 
neously relies on the fact that there is no evi¬ 
dence from its HBV project that a recombinant 
antigen would be "as effective" as a natural one. 
Again this is irrelevant. The omission of the 
HBV project does not become non-material sim¬ 
ply because that project does not show that re¬ 
combinant assays are as effective as 1 natrve as- 
tays Its materiality is based on the fact that 
Chiron had successfully produced recombinant 
HBV proteins for use in an assay, and believed 


not oe msvow -ri— — r 

particularly to Steimer’s declaration. - A rea¬ 
sonable factfinder could conclude by clear 
and convincing evidence that Stainer’s fail¬ 
ure to report the successful HBV project 
constituted a material omission, and further 

itself (and represented to the government) that 
such success was relevant to the HIV work. 

Finally, Chiron's contention that Dr. Steimer 
was personally unaware of the HBV work at the 
time of her declaration is disingenuous. Citing 
Dr Steimer's deposition testimony. Chiron ar¬ 
gues that H is undisputed that Steimer "had no 
knowledge of Chiron's HBV work” Chiron s 
Further Submission Re: Inequitable Conduct at 
6 (citing Steimer Depo. at 513-14). Careful re¬ 
view of Steimer's deposition reveals that Chiron 
has mischaracterued her testimony. Steimer 
was not asked, and did not testify, that she had 
no knowledge of Chiron's HBV work. In fact, 
the following colloquy took place: 

Q* [a]re y° u aware of any hepatitis B 
recombinant-based immunoassay, whether it 
involves surface antigens ... or vime other 
recombinant proteins? 

A: It is possible that— and I don t know exact¬ 

ly where this effort is—but I waa trying to 
recall after our discussion yesterday what it 
was I knew about hepatitis B diagnostics at 
Chiron, and I recaned that, in fact. I f believe 
there is a need to^-that that looking for anti- 
bodies to core is considered an important com¬ 
ponent of diagnostic diagnosis of chronic hepa* 
riHs B And / Ttcall that Chiron was doing 
some hot* frying » develop hepatitis B core 
antigens, core antibody assay. And I am not 
positive whether we were trying to use nreom- 
binant antigen in that format or not. That s 
really all I can recall at this time.... 

Steimer Depo. at 514. Thus, while ft is clear 
Steimer was not necessarily aware of all of the 
details of the HBV work, she has admitted to 
being aware that such work was going on at 
t Chiron, and a reasonable factfinder c ould con- 

t elude that her failure to report it to the PTO was 
J purposefully misleading. 
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could Infer that by referencing the failed 
HAV project bat not the succeesftil HBV 
wcric, Chiron intended to deceive the examin¬ 
er as to the state of the art in October 1984. 
Accordingly, Abbott'is entitled to rely on 
Chiron’s omission of the HBV work to sup- 
port its inequitable conduct defense, though 
it is not itself entitled to prevail upon that 
defense as a matter of law. 

8. Omission of the FeLV Projed 

‘ Abbott next argues that Steimer selective¬ 
ly excluded successful work Chiron had done 
prior to October 1984 with the FeLV virus. 
Specifically, Abbott contends that Steimer 
failed to mention that Chiron had successful¬ 
ly expressed immunoreactive env proteins 
from FeLV prior to October 1984, and con¬ 
tends that the work with FeLV was far more 
relevant to the HIV project than the failed 
HAV project, and that its omission therefore 
was material 

Abbott provides sufficient evidence of a 
material omission to survive, though not pre¬ 
vail upon, summary judgment with respect to 
the FeLV work. 

While Chiron is correct that the evidence 
in the record reveals that its work with 
FeLV was aimed at creating a vaccine, not 
an immunoassay, Abbott Ex. 2U at 1206774- 
76, it also is undisputed that as part of that 
work Chiron created recombinant FeLV env 


with other viruses. Dina Depo. at 480. At¬ 
tempting to justify its omission of the FeLV 
work from the Steimer Declaration, Chiron 
relies on the fret that the FeLV recombinant 
vaccine ultimately foiled. Dina Depo. at 237 - 
39. However, Chiron is unable to produce 
any evidence of,the date the FeLV project 
failed (Dr. Dina testified only that it was 
“sometime” after September 1984), and the 
ultimate failure of the vaccine itself does not 
alter the very relevant feet that as part of its 
FeLV project, Chiron was successful in ex¬ 
pressing recombinant env FeLV proteins 
that were immunoreactive with the virus. 
This fret alone nukes the FeLV work direct 
ly relevant to the specific issues addressed in 
the Steimer Declaration (Le. the efficacy of a 
recombinant immunoassayX 17 

A reasonable factfinder could conclude by 
clear and convincing evidence that Steimer’s 
failure to report the successful FeLV project 
constituted a material omission, and fur th e r 
could infer that by referencing the fo ile d 
HAV project but not the successful FeLV 
work, Chiron intended to deceive the examin¬ 
er as to the state of the art in October 1984 
Accordingly, Abbott is entitled to rely on 
Chiron’s omission of the FeLV project to 
support its inequitable conduct defense, 
though it is not itself entitled to prevail upon 
that defense as a matter of law. 


antigens and determined their reactivity with 
antibodies to the virus. Ludw Depo. at 220- 
23; Abbott Ex. 2U at 1206776; Abbott Ex. 
8P at 1230417. w There also is evidence in 
the record that because FeLV and HIV are 
both retroviruses, they have many similari¬ 
ties, and as a result Chiron’s own scientists 
believed that the FeLV project was more 
relevant to the HIV work than their work 

16. In its tentative order, the court based its con¬ 
clusion that omission of the FeLV work was not 
material on the fact that the FeLV work involved 
a vaccine, not an immunoassay. However, as 
Abbott s supplemental briefing and evidentiary 
submissions make dear, that fact is not disposi- 
nve. The evidence reveals that in its attempt to 
crc«e a vaccine, Chiron created recombinant 
FeLV env antigens and determined their reactivi¬ 
ty with antibodies to the virus—a process essen¬ 
tially identical to that employed in creating a 
recombinant immunoassay. Thus, the court is 
persuaded that its conclusion regarding the FeLV 
work tn the tentative order was erroneous. 


4. Paragraph, I of the Steimer Declaration 
Abbott finally argues that Dr. Steimer’a 
expert opinion that “in October 1984 those of 
e\en greater t han ordinary skill in the art 
could not have had any reasonable expecta¬ 
tion that a HIV diagnostic using a recombi¬ 
nant antigen would be as effective as the 
‘native’ HIV diagnostic then known," Steimer 
Decl. 14, is absolutely indefensible. Spedfi- 

17. Chiron again erroneously relies on the fact 
that there is no evidence from its FeLV project 
that a recombinant antigen would be "as effec¬ 
tive" as a natural one. Again, this is irrelevant 
rav project the omission of the 
FeLV project does not become non-material sim¬ 
ply because that project does not show that re¬ 
combinant assays are as effective as native as¬ 
says. Its materiality is based on the fact that 
Chiron had successfully produced recombinant 
r*,. P roteil J s *het proved immunoreactive, and 
believed itself (and represented to the govern¬ 
ment) that such success was relevant to the HIV 
work. 
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nant HIV diagnortK wooM wo*.Lodw pmgraph 4 of the Sham- 

Depo. at 148-49, such that the hvatwn Dedarstio n, ^ that Chiron was careful 
would not overcome the examined m its 1900 submission to caution the PTO 

□ess rqjectipn. Abbott also pomts to Sem- ^ ^ Mt dainite g that there could have 
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rence) that'her opinion was “too rtrong^ ^be^eftT See Chirotfs Sept 1990 
Staler Depo. at 167-69.211-02; ^^epo. Response at 4'(“Applicants are not 
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that in 1984 there would be do reasons ^ Bather, it» ^ 
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In response to this evidence, Chiron ar- ^ cannot alone overcome Dr. Steimer 
~ iu a t Dy Steimer's feelings now own admission (concurred in y 

““her declaration to Umt her statement to paragraph <1 was too 

regarding the acotoacy or ner .- 


reearoing uie 

1990 are irrelevant, especially in light of the 
fact that she also has testified that at the 
time of the declaration, she believed in its 
fundamental accuracy. Steimer Depo. * 
171 204 Chiron also argues that Dr. Luaw 
did not testify that he had a high e**«atmn 
of success that the recombinant HIV (hag 
noslic would work as well as a native assay, 
but that he had a high expectation of achtev- 
ing -demonstration of AIDS vira.recombi- 
„£t antigen reacting wM> ’mtibodrra from 
an infected host” Luciw Depo. at 149^ Clru 
ron argues that this testimony must be con 
sidered in the context of LuoWs forth 
testimony that he agrees with thesta_temen 
in paragraph 4. Luciw Depo. a ’ 
Chiron also contends that it made i ^ 
the PTO that Steimer was not claiming tha 

. * . _HAivimKinnnt AS* 


that her statement ui - *— 

strong. Accordingly, notwithstanding Chi¬ 
ron’s expert testimony, a reasonable factfin¬ 
der could conclude that Steimer’s opinion on 
this specific subject was material in that it 
enabled Chiron to overcome an obviousness 
rejection. 

However, while there is sufficient evidence 
from which a reasonable factfinder could con¬ 
clude by clear and convincing evidence that 
Steimer’s statement in paragraph 4 is mate¬ 
rial, there is insufficient evidence of intent 
for * Abbott to survive past summary judg¬ 
ment. • The only evidence in thereeord that 
Chiron intended to deceive the PTO is Steim¬ 
er’s testimony that the exact wording of the 
paragraph, including the critical language 
“anyreasonable expectation," was drafted for 
her by a lawyer, upon whom she relied to 


one could have '**£££, See Chiron’s questions raised by the exartuner. 

more useful than native assays. -• --.-us.™ 


moreuseiuiuuuii**—— 

Sept 1990 Supp.Reeponse et 4. FWly.Chi 
S putative expert states thatin bs opm- 
ion paragraph 4 was not intended to, and did 
not tiWScV deceive the PTO. Goolkssisn 
Decl. 115. 


Chiron dies no authority for the pro^i- 
tion that its own sdentists’ admissions that 
statements made before the PTO were too 


ICOUVIW * 

In response, Chiron has offered evidence 
of its own good faith in its submission.accom¬ 
panying Steimer’s declaration. In that sub- 
E Chiron tries to clarify the meaning of 
Steimer’s statement regarding expectations 
of the effectiveness of recombinant immu¬ 
noassays in 1984. See CWron’s Sept 1990 
Supp.Response at 4. Indeed, in that supple- 


i 
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mental response, Chiron was quite candid 
regarding its contention, stating that “[appli¬ 
cants are not arguing that some minimal 
degree of antigenicity was unpredictable. 
Rather, it is applicants’ position that the 
performance of recombinant env-based im¬ 
munoassays ... is unexpectedly high in that 
it was as good as or better than nonrecombi¬ 
nant assays.” Id Given the heavy burden 
that Abbott bears, the court concludes that 
faced with the evidence of Chiron’s good faith 
and only the minimal evidence of Dr. Steim- 
er’8 intent to deceive, no reasonable factfin¬ 
der could conclude by clear and convincing 
evidence that Steimer had the requisite in¬ 
tent to deceive the PTO in her declaration 
based on paragraph 4. Accordingly, Abbott 
cannot meet its burden by relying on this 
paragraph to support its inequitable conduct 
defense, and Chiron is entitled to summary 
judgment on that issue. 

C. Summary 

For the reasons set forth above, the court 
concludes that there is sufficient evidence in 
the record for a reasonable factfinder to con¬ 
clude that the PTO considered the Steimer 
Declaration in making its final allowability 
determination. Thus, Abbott is entitled to 
proceed to trial upon an inequitable conduct 
defense on some of the alleged misrepresen- 
tationVomissions. Specifically, Abbott is en¬ 
titled to proceed upon, but not itself entitled 
to summary judgment on, its inequitable con¬ 
duct defense based upon (1) Dr. Steimer’s 
failure to reference the HBV project; and (2) 
Dr. Steimer’s. failure to reference the FeLV 
project Abbott cannot as a matter of law, 
base its inequitable conduct defense on (1) 
Steimer’s representations as to the status of 
the HAV project, or (2) Steimer’s statement 
in paragraph 4. 

II. Prior Invention 

A. Analytical Framework 

[11,12] In order to prove prior invention, 
Abbott must establish by clear and convinc- 

18. This rule is sometimes referred to as the ‘'first 
to conceive, last to reduce to practice” rule. 

19. Of course, Chiron is entitled to show that it 
actually conceived of and reduced the invention 
to practice prior to that date in order to defeat 
alleged prior inventors. 


log evidence that the invention claimed in 
the *949 patent was made first by another 
party who had not abandoned, suppressed, or 
concealed it 35 U.S.C. $ 102(g). “Priority 
goes to the first party to reduce an invention 
to practice unless the other party can show 
that it was first to conceive the invention and 
that it exercised reasonable diligence in later 
reducing that invention to practice.” Price u 
Symsek, 988 F2d 1187,1190 (Fed.Cir.1998). 1 * 
The testimony of an alleged prior inventor or 
inventors, standing alone, is insufficient to 
prove prior invention; it must be corroborat¬ 
ed by other evidence. Id at 1194-95. The 
alleged inventor’s laboratory notebooks suf¬ 
fice for purposes of corroboration, even 
where they are not contemporaneously wit¬ 
nessed by the inventor. Hybriiech Inc. v. 
Monoclonal Antibodies, Inc., 802 F.2d 1367, 
1378-79 (Fed.Cir.1986), cert denied, 480 U.S. 
947, 107 S.Ct 1606, 94 L.Ed.2d 792 (1987). 

B. Analysis 

Chiron filed its original patent application 
on October 31, 1984, which therefore consti¬ 
tutes the date upon which Chiron construc¬ 
tively reduced the invention to practice. 1 * 
Accordingly, in order to prevail on its prior 
invention defense, Abbott must establish by 
clear and convincing evidence that prior to 
October 31,1984, someone other than Chiron 
was the first to conceive of the invention and 
diligently reduced it to practice. 

Abbott contends that both NIH/Centocor 
and DuPont beat Chiron’s invention date.** 
Specifically, Abbott argues that (1) both 
NIH/Centocor and DuPont conceived of the 
invention prior to Chiron, (2) NIH/Centocor 
actually reduced the invention to practice 
prior to Chiron, and (3) both NIH/Centocor 
and DuPont diligently reduced the invention 
to practice in a timely manner. 

In response, Chiron contends that there is 
no evidence of prior invention. Specifically, 

20. Abbott also alludes to other possible prior 

inventors, including, apparently, Genentech. 

However, Abbott has failed to submit any evi¬ 
dence as to any other putative prior inventors. 
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CHIRON CORP. v. ABBOTT LABORATORIES 

Cltt a* 902 F-Supp. 1103 <KJ>.C*I. 1995 ) 


Chiron' argues that (1) it was the first to 
conceive of the invention and reduce it to 
practice, (2) under the doctrine of simulta¬ 
neous conception and reduction to practice, it 
prevails'because it .was the first to reduce the 
invention to practice, and (3) the alleged 
prior inventors did not exercise diligence in 
reducing the invention to practice, and/or 
abandoned it 

, The oourt must first determine as a mafter 
of law what constitutes conception and reduc¬ 
tion to practice in the instant context 
1. Conception 

[13,14] Conception is the formulation of 
a "definite and permanent idea of the com¬ 
plete and operative invention, as it is hereaf¬ 
ter to be applied in practice." Burroughs 
Wellcome Co. v. Barr Labs., Inc 40 F.3d 
1223, 1228 (Fed.Cir.1994) (citation omitted). 
It “necessarily turns on the inventor's ability 
to describe his invention with particularity," 
and the idea must be sufficiently formed so 
that “only ordinary skill would be necessary 
to reduce the invention to practice, without 
extensive research or experimentation.” Id 
However, in the ordinary context, an inven¬ 
tor need not know or demonstrate that the 
invention actually works for conception to be 
complete—that discovery is part of reduction 
to practice, not conception. Id. 

[15] Chiron half-heartedly argues first 
that conception of the instant invention re¬ 
quires merely having the idea for a recombi¬ 
nant immunoassay based on env region poly¬ 
peptides, and disclosure of that idea tooth- 
ers.* 1 In the alternative, Chiron argues that 
because the instant invention involves iso¬ 
lation of proteins at the genetic level, the 
doctrine of simultaneous conception and re¬ 
duction to practice applies, such that concep¬ 
tion was not complete until there was actual 
reduction to practice.** 

Abbott contends that more is required for 
conception than just the idea of expressing 
an immunoreaetive polypeptide from the env 
region of HIV; rather, Abbott argues, a spe¬ 
cific DNA fragment that can be used to 

21. At oral argument and in supple mental brief¬ 
ing, Chiron essentially abandoned this contention 
altogether. 


express an immunoreaetive polypeptide must 
be identified by restriction sites (Lt^ -a -re¬ 
striction map of the DNA must be created). 
Abbott also argues that conception in this 
instance does not require actual gene Be-, 
quendng of the env region—that the doctrine 
of simultaneous conception and reduction to 
practice does not apply, and that alT'thst is 
required for conception is creation of a re¬ 
striction map identifying specific DNA frag¬ 
ments that possibly could be immunoreaetive. 

The court must determine whether concep¬ 
tion of the instant invention requires (1) sim¬ 
ply formulating the idea of a recombinant 
immunoassay based on env region polypep¬ 
tides, as Chiron initially contends, (2) creat¬ 
ing a restriction map and identifying specific 
possibly useful DNA fragments from the env 
region, as Abbott argues, or, (3) actual reduc¬ 
tion to practice, including sequencing and 
analysis of the env region to ensure that the 
identified fragments actually are from the 
env, as Chiron argues in the alternative. 

The Federal Circuit has held that 

[a] gene is a chemical compound, albeit a 
complex one, and it is well established in 
our law that conception of a chemical com¬ 
pound requires that the inventor be able to 
define it so as to distinguish it from other 
materials, and to describe how to obtain it. 
[citation omitted]. Conception does not 
occur unless one has a mental picture of 
the structure of the chemical, or is able to 
define it by its method of preparation, its 
physical or chemical properties, or whatev¬ 
er characteristics sufficiently distinguish it 
It is not sufficient to define it solely by its 
principal biological property, e.g. encoding 
human erythropoietin, because an alleged 
conception having no more specificity than 
that is simply a wish to know the identity 
of any material with that biological proper¬ 
ty. 

Amgen, Inc v. Chugai Pharmaceutical Co n 
Ltd, 927 F2d 1200, 1206 (FedCir.), cert 
denied tub. nom, 502 U.S. 856,112 S.Ct 169, 

22. Chiron further argues that creation of a re¬ 
striction map was unnecessary for purposes of 
conception, because it is just a predictable, me¬ 
chanical step that anyone of ordinary skill could 
perform. 


I 
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116 L.E<L2d 132 (1991). Based on this ratio¬ 
nale, the court held that “when an inventor is 
unable to envision the detailed constitution of 
a» gene so as to distinguish it from other 
materials, as well as a method for obtaining 
it, conception has not been achieved until 
reduction to practice has occurred, ia, until 
after the gene has been isolated.” Id On 
the facts of Amgen, the court concluded that 
a putative inventor did not have conception of 
an. invention for cloning a gene, he 

had only the general idea for the cloning but 
had not isolated and did not know the chemi¬ 
cal structure (Le. the nucleotide sequence) of 
the gene. Id. at 1207; see also Fiers v. 
Revel, 984 F.2d 1164, 11© (Fed.Cir.1993) 
(bolding that it is not sufficient for concep¬ 
tion simply to describe a DNA-based inven¬ 
tion by its "hoped-for function."). 

With respect to chemical compounds, the 
Federal Circuit has held that conception “in¬ 
cludes knowledge of both the specific chemi¬ 
cal structure of the compound and an opera¬ 
tive method of making it" Burroughs Well¬ 
come, 40 F.3d at 1229. In every case in 
which it analyzed conception of an invention 
involving DNA encoding a human protein, 
the Federal Circuit has held that an inventor 
does not have knowledge of the specific 
chemical structure (and thus conception) un¬ 
til the inventor knows the nucleotide se¬ 
quence of the relevant DNA and has a viable 
method for obtaining it Id: Fieri, 984 F.2d 
at 1168-69; Amgen, 927 F 2A at 1206; tee 
also Colbert v. Lofdahl 21 U5.P.Q2d 1068, 
1071 (Bd.PatApp. k Interf.1991). These 
cases have established what has become 
known as the doctrine of simultaneous con¬ 
ception and reduction to practice: until ex¬ 
perimentation reveals the chemical structure 
of the protein (Le. its nucleotide sequence) 
there is no “conception." Hereinafter, the 
court will refer to this merging of conception 
and reduction to practice as “hybrid concep¬ 
tion."** 

13. The court notes that while hybrid conception 
of the instant invention is equivalent to actual 
reduction to practice, it would constitute only a 
first step toward constructive reduction to prac¬ 
tice (via a patent application), which of course 
has additional requirements such as enablement 
and best mode. See 35 U.S.C. § 112: Vas-Caih 
Inc. v. Mahuriar .-935 F.2d 1555. 1560 (Fed Cir 
1991). 


The instant case falls squarely within the 
rationale and holdings of the AmgenfBur¬ 
roughs Wellcome line of cases. The mere 
idea of a recombinant immunoassay h? on 
env region polypeptides, without knowledge 
and analysis of the nucleotide sequence of 
specific env DNA fragments, is, as the court 
in Amgen put it, “simply a wish to know the 
identity of any material” that would be im- 
munoreactive with HIV, not a “definite and 
permanent idea of the complete and opera¬ 
tive invention.” Amgen, 927 Fid at 1206- 
07; see also Fiers, 984 Fid at 11© (“concep¬ 
tion of a DNA ... requires a definition of 
that substance other than by Its functional 
utility.”). Until the inventor possesses 
knowledge of both the nucleotide sequence of 
an HIV fragment from the env, and has an 
operative method of isolating that fragment, 
the mere idea that immunoreactive polypep¬ 
tides from the env region would be capable of 
serving as an immunoassay (its functional 
utility) is inadequate as a matter of law to 
constitute conception.* 4 

Abbott’s attempt to distinguish the Am¬ 
gen/Burroughs Wellcome line of cases fails 
Abbott argues that in Fiers and Amgen, the 
invention involved a DNA sequence encoding 
a complete human protein, such that knowl¬ 
edge of the entire sequence from beginning 
to end was required to ensure that the whole 
protein was encoded. By contrast, Abbott 
argues, the instant invention involves only a 
DNA fragment, which Abbott contends can 
be described adequately by restriction sites 
alone, without any sequencing knowledge. 
Based upon a review of all the submissions 
before the court, including those submitted in 
response to the tentative order, this court 
finds this argument unpersuasive. As an 
initial matter, the Board of Patent Appeals 
and Interferences has applied the Am- 
gen/Burroughs Wellcome doctrine to an in¬ 
vention involving a protein fragment, finding 
that in order to have the chemical structure 
of a protein or its fragment, the inventor 

24. It is undisputed that it is sequencing, not the 
creation of restriction maps, that enables scien¬ 
tists to create a complete map of the exact order 
of the nucleotides comprising the DNA «nd to 
accurately locate sections of the genome such as 
the env. 
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must isolate the DNA'molecule and know its 
nucleotide sequence. 1 - See Colbert, 21 
UJSJ.QAi at 1071. Furthermore, in the 
context of the instant invention, all of the 
evidence in the record reveals that until the 


[16,17] The act of filing a patent applica¬ 
tion constitutes a constructive reduction to 
practice of the invention described therein. 
Hcaeltxne Corp. v. United States, 820 F2d 
1190,1196 (Fed.Cir.1987). However, to con- 


evidence in the record reveals that umnme 1190,1196 vea.wr.xaou. w wu- 

inventor had precisely located the env via 8titute constructive reduction to practice, the 
aAfflianmnff thp inventor could not be certain onri u Ml H on must, inter alia, satisfy the dia- 


the env Tregiop. Putney Depo. at . 34-36; 
Dina Depo. at 494;. Ludw Depo. at 446-41; 
Qkng Depo." at 1088; Weiss Ded. 116; 
Wong-Staal Depo. at 182-83. Thus, as in 
Amgen and Fiers, where the inventor could 
not be sure'that'.the complete desired protein 
was encoded without knowing the entire nu- 

_ \ «_it* SwiTsmt/M* AAllU 


must set forth a written description of the 
invention, enable one of ordinary skill in the 
art to make and use the invention, and set 
forth a “best mode" for carrying out the 
invention. See Vas—Cath Inc, v. Mohurkar, 
936 F.2d 1656,1660 (Fed.Cir.1991). It is not 


££ that Chiron completed ihe tat 
* ta Constructively 

the desired protein (Le. from the env) with- practice by no later than October 31, 
out locating the env region by sequencing.* when it filed its patent application. 

Under the doctrine of simultaneous con- UAj;tual reduction to practice requires a 
ception and reduction to practice, therefore, that the embodiment relied upon as 

conception of the instant invention did not of priority actually worked for its 

occur until there was hybrid conception. Ac- purp0 se." DSL Dynamic Sciences 

cordingly, in order to prevail on its pnor UnUm sM & Signal, 928 F2d 1122, 
invention defense, Abbott must ^establish y • Cir.1991) (dtaUon omitted). Both 


mveiiuuii - 

clear and convincing evidence that a party 
other than Chiron was first to complete hy- I 

brid conception of the invention described in £ 

the *949 patent 1 

2. Hytrrid Conception/Reduction < 

to Practice 1 

An inventor can demonstrate reduction to 
practice by establishing either constructive 
or actual reduction to practice. 

2S. In its tentative order, this court held that 
possession of a restriction map was a prerequi¬ 
site to conception, and knowledge of the nucleo¬ 
tide sequence was not The court is now per¬ 
suaded that that conclusion was erroneous. As 
set forth above, the Amgen/Burroughs Wellcome 
Une of cases clearly establish that in the context 
of genetic compounds, sequencing is a prerequi¬ 
site to conception, and conception is not com¬ 
plete until there is actual reduction to practice. 
That holding comports with the evidence in the 

Instant record. There is undisputed testimony in 

the record that while it is true that a protein can 
be expressed by one of ordinary skill in the art 
without having the benefit of any *f£««ing 
information once a DNA fragment is defined W 
fts restriction sites, see Ghrayeb Depo. at *33-38, 
Putney Depo. at 34. 50-51; Dina Depo. at 494; 
500-01; Luciw Depo. at 439-40. it also is true 
that without the sequencing information, t he in- 
ventor cannot be sure that the fragment is from 
the desired region of the protein. Putney Depo. 
34-35; Dina Depo. at 494; Luciw Depo. at 440- 


1125 (Fed.Cir.1991) (citation omitted). Both 
parties agree, and the court concludes, that 
actual reduction to practice (and therefore 
hybrid conception) of the instant invention 
occurred when the inventor (1) expressed 
recombinant proteins (2) known to be from 
the env region of HIV that (3) were immuno- 
reactive with HIV-infected sera. As part of 
hybrid conception, the inventor necessarily 

41- Chang Depo. at 1088; Weiss Decl. 115. 
Wong-Staal Depo. at 182-83, and thus under 
Amgen, cannot have conception. Simply pos¬ 
sessing a restriction map and expressing a pro¬ 
tein on that basis does not tell the inventor that 
he has expressed the protein he desires to ex¬ 
press-only sequencing can provide that crucial 
information. 

As this court has held above, under the hy- 
brid-conception doctrine, Chiron completed one 
aspect of constructive reduction to practice by 
filing a patent application. There remain further 
elements of the doctrine of constructive reduc¬ 
tion to practice. These additional elements are 
the subject of a second round of scheduled mo¬ 
tions in which Abbott argues, inter alia. that 
the *949 patent is invalid because it fails to en¬ 
able one of ordinary skill in the art to practice 

the invention. However. Abbott has not disputed 

that by the date it filed its patent application. 
Chiron had achieved hybrid conception of the 

instant invention. 
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must have sequenced the env region of HIV 
and have knowledge of the precise location of 
the env on . the genome to ensure that the 
expressed proteins were in fact from the env. 

3. Discussion ' 

[18] Having determined as a matter of 
law that for purposes of the instant inven¬ 
tion, priority goes to the party that first 
completed hybrid conception, and having es- 
, tabliahed the requirements for hybrid con¬ 
ception, the court - must determine on the 
voluminous factual record whether Abbott 
necessarily has or could establish by clear 
and convincing evidence that someone other 
than Chiron was first to reduce the invention 
to practice. Exhaustive review of the evi¬ 
dence and briefing submitted by both parties 
in conjunction with this motion reveals that 
the technology at issue is highly complex, 
and the import of actions taken by the vari¬ 
ous research teams in their race to invent an 
immunoassay difficult to decipher. Analyz¬ 
ing all of the evidence in the record in the 
context of the above rulings, the court con¬ 
cludes that neither party is entitled to prevail 
on summary judgment on Abbott’s priority 
defense. 

Abbott can prevail on its prior invention 
defense only by submitting clear and con¬ 
vincing evidence that some other party com¬ 
pleted hybrid conception, either by construc¬ 
tively or actually reducing it to practice, be¬ 
fore Chiron did. It is undisputed for pur¬ 
poses of this motion that Chiron completed 
the first step toward constructively reducing 
the invention to practice on October 31,1984, 
and Chiron argues that it actually reduced 
the invention to practice in late September 
1984. 

Abbott does not directly challenge Chiron’s 
alleged October 31, 1984 constructive reduc¬ 
tion to practice.* 7 Instead, Abbott argues 
that both NIH/Centocor and DuPont con¬ 
ceived of the invention (under the traditional 
standard) prior to October 31, 1984 and dili¬ 
gently reduced it to practice thereafter, and 
that NIH/Centocor actually reduced the in- 

27. Abbott is entitled to argue—and does so in the 
next round of scheduled motions—that the patent 
. ultimately issued on the October 31, 1984 appli¬ 
cation was not enabling, which would mean that 
it cannot constitute a constructive reduction to 


vention to practice prior to Chiton. Abbott 
also argues that NIH/Centocor constructive¬ 
ly reduced the invention to practice on Octo¬ 
ber .10, 1984 by filing the *839 application, 
and thereby reduction to practice prior to 
Chiron. . 

In response, Chiron contends that no other 
party succeeded in actually reducing the in¬ 
vention to practice prior to October 31,1984, 
the date of its constructive reduction to prac¬ 
tice. Chiron also argues that NIH/Cento- 
cor’s filing of the *339 application on October 
10,1984 cannot constitute constructive reduc¬ 
tion to practice because that application was 
legally insufficient in several critical ways, 
a. Chiron's. September 1984 Work 

Chiron contends that in addition to con¬ 
structively reducing the invention to practice 
on October 31, 1984, it actually reduced the 
invention to practice on September 26, 1984, 
when Dr. Ludw, the inventor of the "949 
patent, claims to have first successfully ex¬ 
pressed an HIV polypeptide from the Eco- 
RI-Kpn fragment which tests confirmed was 
both from the env and immunoreactive with 
human AIDS sera. 

Abbott contends that Chiron’s late Sep¬ 
tember 1984 work cannot constitute actual 
reduction to practice because Chiron lost Lu¬ 
cies laboratory notebook. Abbott argues 
that Ludw’s testimony is thus the uncorrob¬ 
orated testimony of a putative inventor, 
which cannot as a matter of law suffice for 
purposes of priority. 

In support of its contention that Dr. Ludw 
successfully reduced the invention to practice 
in late September 1984, Chiron submits the 
following evidence: (1) Ludw’s own testimo¬ 
ny that on September 26, 1984 he expressed 
the EcoRI-Kpn fragment of HIV done 
pS7c/7D, which he and Dr. Dina confirmed 
by an immunofluorescence test was a recom¬ 
binant env protein that was immunoreactive 
with human AIDS sera; Ludw Depo. at 116- 
20; Ludw DecL 1 4; (2) Dr. Dina’s testimony 
recalling his and Ludw’s successful immu¬ 
nofluorescence test in late September 1984; 

practice. Because the issue of whether the Octo¬ 
ber 31 application is enabling is not properly 
before the court on this motion, the court cannot 
resolve it 
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Dina Depo. at 166-66; (8) Dr. Sanchez-Pes- 
cador’s testimony that as part of Luriw’s 
he sequenced the entire env region of 
the HIV genome and knew its boundaries by 
late September 1984; Sanchez-Pescador 
Depo. at 89-40: (4) photographs of the tubes 
Luriw used in his experiment, which bear the 
labels “SV7c" or “7D", “Eco+Kpn”, and 
which are dated 9/2^94; Luriw Ded 14 & 

, Exs. A-C; (6) an excerpt from the notebook 

of Dr. Barr, who Luriw asked on 927/84 to 
modify the SV7c/7D vector as part of an 
experiment that was derivative of the expres¬ 
sion of the EcoRI-Kpn fragment, as well as a 


judgment that it reduced the invention to 
practice in late September 1984, Abbott also 
is not entitled to summary judgment on pri¬ 
ority unless it can submit clear and convinc¬ 
ing evidence that someone else reduced the 
invention to practice prior to late September 
1964, because a reasonable jury could con- 
dude that Chiron reduced to practice on that 
date. 

b. NIHICentocor Actual Reduction 

Abbott contends that NIH/Centocor actu¬ 
ally reduced the invention to practice prior to 
October 31, 1984.® Specifically, Abbott ar- 
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photograph of the tube used for that experi- ^ that NIH/Centocor sequenced a seg- 


ment, which is dated 9/28/84 and bears the 
label “SV7c/TD env gel; x Eco + Sac"; Lu¬ 
riw Ded. 16 & Exs. D A E; (6) an excerpt 
from the notebook of Maryann Wormstead, a 
Chiron lab tech, which confirms Lucre's 
statement that he repeated the experiment in 
early October, Luriw Deri. 17 & Ex. F; and 
(7) slides and photographs of the results of 

the early October repeat experiments; Luriw 

Deri. 1 8 & Exs. G-J. Other than pointing to 
the absence of Luriw’s notebook, Abbott of¬ 
fers no evidence of its own to contradict 
Luriw’s testimony. 

Review of the evidence submitted by Chi¬ 
ron reveals that Luriw’s testimony is not, as 
Abbott contends, entirely without corrobora¬ 
tion. Certainly, there is substantial circum¬ 
stantial evidence to corroborate his cl ai m 
that in late September 1984 he successfully 
expressed an immunoreactive polypeptide 
from the env region of HIV. However, the 
court is deeply troubled by the absence of 
the one piece of evidence that could directly 


ment of HIV’s DNA encoding “most” of the 
env region by late August .1984, that it se¬ 
quenced the entire env by late August or 
early September 1984, and that it began 
successfully expressing immunoreactive poly¬ 
peptides from the env soon thereafter, as 
early as mid to late October 1984. 

In support of Abbott’s contention, there is 
the following evidence in the record: (1) Dr. 
Chang met with Dr. Putney on July 26,1984 
to discuss a DNA fragment on the BH-8 
restriction map called SstI— Hindi II, which 
they hypothesized to encode the env; Joint 
Statement 130; Putney Depo. at 36-41, 48; 
(2) Chang and Putney discussed using this 
fragment and subfragments thereof to pro¬ 
duce recombinant polypeptides, and over the 
next few days they prepared written time 
schedules to memorialize their intentions; 
Putney Depo. at 36-38, 40—49, 124—26; Ab¬ 
bott Ex. 2E (“Putney Notebook”) at 16744- 
48; Chang Depo. at 875—76; (3) in July 1984 


the one piece of evidence mat couiu ^ eb ^ a ^ T]sing hypothesis that 

corroborate (or, perhaps, con ) u • „ .... contained immu- 


testimony—his laboratory notebook. Its ab¬ 
sence arouses suspicion. Despite the other 
potentially corroborating evidence in the rec¬ 
ord, absent the notebook the court cannot 
and will not determine as a matter of law 
that Dr. Lucre's late September 1984 work 
constituted successful reduction to practice. 
However, considering all of the evidence sub- 


the Sstl-Hindlll fragment contained immu¬ 
noreactive env polypeptides, and a July 31, 
1984 entry in his notebook is entitled “Se¬ 
quencing of Sstl-Hindlll fragment,” which 
was a BH-8 fragment that contains approxi¬ 
mately 76% of the env region of BH-8; 
Ghrayeb Depo. at 407-10; Joint Statement 
1131-32; (4) notebooks kept by Centocor 


mitted by Chiron, a reasonable juiy ortainly f £ 


could reach that conclusion. Therefore, 
while Chiron is not entitled to summary 

2«. Because the court has held that conception of 
the instant invention requires actual reduction to 
practice, Abbott’s argument regarding NIH/Cen- 


Sstl-HindlH fragment beginning in July 
1984 and continuing thereafter, Abbott Ex. 

tocor’s prior conception under the traditional 
standard and diligent reduction to practice is 
irrelevant and will not be addressed. 
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3, Hoang. DecL S 7-10; Abbott Ex. 8A 
(“Huang Notebook") at 23-220; Abbott Ex. 
2G (“Ghrayeb Notebook") at 343-88, 887-91, 
426, 437-47; -(6) by August 10, 1984, Cento- 
cor scientists expressed a polypeptide from 
the Sstl-HindlH fragment that they bus- 
pected was an env gene fragment; Putney 
Depo. at 102-04; Putney Notebook at 16766; 

(6) by late August 1984 Centocor sequenced 
all of the BH-8 clone; Chang Depo. at 879; 

(7) by early September, NTH sequenced all 
of the BH-8 done; Ratner Depo. at 18, 29, 
112-13; (8) on September 1, 1984, Chang 
wrote i memorandum about her meeting 
with Dr. Gallo and Dr. Wong-Staal in which 
she reported Centocor’s “data on the doning 
and expression of HTLV-III env gene in E. 
coli host cell and its immunoreactivity to 
AIDS patient serum"; Abbott Ex. 2F; (9) by 
October 10, 1984, Centocor identified six 
dones (out of 1000 tested) that “express[ed] 
HTLV-III-env-B-galactosidase fusion pro¬ 
teins (antigens) that cross react with the 
HTLV-III specific antibody", and two of 
these dones (4 and 107) were subfragments 
of the Sstl-HindlH fragment; Abbott Ex. 
2N (“ *339 application") at A4356-67, 4384; 
Ghrayeb Depo. at 418-24; Ghrayeb Note¬ 
book at 441; (10) on October 20,1984 Chang 
and Putney discussed the immunoreactivity 
of done 121, which is from a subfragment of 
the Sstl-HindlH fragment that encodes a 
portion of the env region of HIV; Putney 
Depo. at 120-26; Putney Notebook at 16796- 
800; (11) on November 29, 1984, Dr. Chang, 
Dr. Wong-Staal, and others submitted an 
artide to the journal Nature which was pub¬ 
lished on January 24, 1985 as Complete Nu¬ 
cleotide Sequence of the AIDS Virus, HTLV- 
III, 313 Nature 277 (1985); Abbott Ex. 2K; 
(12) by December 4, 1984 NIH/Centocor de¬ 
termined the immunoreactivity of polypep¬ 
tides from sub fragments of the Sstl-HindlH 
fragment; Putney Notebook at 16837-40; 
Abbott Ex. 2H; (13) on December 21, 1984, 
Dr. Chang and others submitted an article to 
the journal Science called Expression in Es¬ 
cherichia of Open Reading Frame Gene Seg¬ 
ments of HTLV-III, which was published in 
April 1986, and which states that polypep¬ 
tides produced from HIV dones (numbers 
.127, 121 and 113) were immunoreactive, and 
that these clones were taken from “frag¬ 


ments of HTLV-III DNA derived from BH- 
10”; Abbott Ex. 2H. 

In response, Chiron argues that the 
NIH/Centocor sdentists did not successfully 
reduce the invention to practice prior to Oc¬ 
tober 31, 1984. Specifically, Chiron argues 
that prior to October 31,1984 the NIH/Cen¬ 
tocor sdentists did not know for sure that 
the proteins they were expressing were from 
the env region because (hey had not success¬ 
fully sequenced the env and did not know 
either its precise boundaries or exact loca¬ 
tion,’ and that there is no evid&ice in the 
record that NIH/Centocor successfully deter¬ 
mined immunoreactivity prior to October 31, 
1.984. 

In support of Chiron’s argument, there is 
the following evidence in the record: (1) in 
August and September 1984, NIH/Centocor 
was not focussed on just the Sstl-HindlH 
fragment as Abbott argues—they were test¬ 
ing many fragments based on random don¬ 
ing, not directed expression, because they did 
not know yet the precise location of the env; 
Wong-Staal Depo. at 114-16, 132; Chang 
Depo. at 577-79; Ghrayeb Depo. at 100-01; 
(2) Dr. Huang’s September 3, .1984 positive 
test for immunoreactivity with the Ecorl- 
Hindlll fragment was a false positive—he 
had no success at immunoreactivity until 
some unknown date after September 30, 
1984; Huang Chiron DecL 77 7-10; Huang 
Supp.Chiron DecL 77 4-6; (3) NIH/Cento- 
cor’a hypothesis as to the precise location of 
the env was wrong; Huang Chiron Ded. 
7 13; Shearman Ded. 77 6-7; Weiss DecL 
77 5-7; (4) Chang’s assertion regarding Cen¬ 
tocor’s August 1984 sequencing of the env is 
uncorroborated and directly contradicted in 
the record by other Centocor sdentists, 
which indicates that Centocor was not in 
possession of the sequencing information 
even by late September 1984; Ghrayeb 
Depo. 80-82,90-91,259; Huang Chiron DecL 
7711-12; Shearman DecL 712; (6) even 
once NIH/Centocor scientists completed se¬ 
quencing the env, they still did not know its 
precise location or boundaries; Ratner Depo. 
at 158-69; Livak Depo. at 93, 102-03, 148- 
49; (6) the *339 application itself, filed on 
October 10, 1984, does not contain accurate 
sequencing of or correct boundaries for the 
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env region; *889 Application at Figure 8; nonetheless address the merits of this argu- 
Chang Depo. at 278-281; (7) the October 10, meat, as a jury could r^ect the September 
1984 identification of two immunoreadive 1984 date and conclude that Chiron did not 
fragments in the *889 application is not cor- reduce to practice until its constructive re- 
roborated by any notebook evidence other duction to practice on October 31, 1984. 
than one undated note in the Ghrayeb note- Pursuant to 36 U.S.C. 5 112, for a patent 


book which was not written by Ghrayeb him¬ 
self, and. the immunoblot upon which the 
«iaim is based is essentially.uninterpretable; 
Ghrayeb Depo. at 271, 348-49; Weiss Ded 
It 13-4.6; fhang Depo. at 481-88; (8) Put¬ 
ney’s notes from his October 20,1984 discus¬ 
sion with Chang reflect that the done they 
—n umb er 121-;-was not one of the 
two dones upon which .the ’339 application 
was bpoeH and on which Abbott cla i ms 
NIH/Centocor was focussed; Putney Note¬ 
book at A16T96. 

Careful review of this competing evidence 
reveals that it is impossible for this court to 
determine as a matter of law whether 
NIH/Centocor successfully reduced the in¬ 
vention to practice prior to Chiron. The 
conflicting testimony and evidence of the ac¬ 
tions taken by NIH/Centocor sdentists, in¬ 
ducting whether they actually had sequenced 
the env in late August 1984, whether as a 
result of that sequencing they knew its pre¬ 
cise location, and whether they had deter¬ 
mined immunoreactivity prior to October 31, 
as well as the competing interpretations of 
the import of those actions, constitute the 
dassic genuine dispute of material fact which 
must be resolved by a jury presented with all 
of the evidence and with an ability to assess 
witness credibility. Furthermore, as ex¬ 
plained above, there is conflicting evidence in 
the record as to the precise date Chiron 
actually reduced the invention to practice. 

Accordingly, neither Abbott nor Chiron is 
entitled to prevail on summary judgment on 
Abbott’s priority defense based on the work 
performed by NIH/Centocor. 

c. The ’339 Application 

Abbott contends that by filing the *339 


application to constitute a constructive reduc¬ 
tion to practice, it must enable one of ordi¬ 
nary skin in the art to make and use the 
invention, meet the written description test, 
and set forth the best mode of invention. 86 
U.S.C. § 112; see alto Va»-Catk Inc. v. Ma- 
kurkar, 936 Fid 1666, 1660 (Fed.Cir.1991). 
“That some (further) experimentation is nec¬ 
essary does not constitute a lack of enable¬ 
ment; the amount of experimentation, how¬ 
ever, must not be unduly extensive." Am¬ 
gen, 927 Fid at 1212 (citing Atlas Powder 
Co. v. E.I. duPont De Nemours & Co., 760 
F2d 1669, 1576 (Fed.Cir.1984)). 

Chiron argues that the *339 application 
cannot constitute constructive reduction to 
practice under section 112 because it fails to 
meet the enablement requirement, fails to 
provide an adequate written description of 
the invention, and fails to set forth a best 
mode. 

L Enablement 

[19] In the instant context, in order to 
meet the enablement requirement, the *339 
application must disclose to one of ordinary 
nlfill in the art how to make and use recombi¬ 
nant HIV proteins from the env that are 
immunoreactive with human AIDS serum. 
Chiron argues that the *339 application fails 
to meet the enablement requirement because 
each of its three embodiments (1) requires 
starting materials that are neither described 
in the application nor available in the prior 
art; (2) relies on information about the struc¬ 
ture and nucleotide sequence of HIV that 
was neither disclosed in the application nor 
available in the prior art; and (8) contains 
additional fatal flaws. 


application on October 10, 1984, NIH/Cento¬ 
cor constructively reduced the invention to 
practice on that date. The court notes at the 
outset that while the October 10, 1984 date 
would not entitle Abbott to summary judg¬ 
ment because it does not beat Chiron's possi¬ 
ble late September 1984 date, the court must 


(a) Starting Material 

The ’339 application sets forth three meth¬ 
ods of making recombinant HIV env proteins 
for diagnostic use. See ’339 Application at 
A4353-69. Of the three embodiments, the 
first two use as starting material an HIV 


I 


1X26 902 FEDERAL 

"done," and the third uses as starting mate¬ 
rial “fragments o ( [HIV] DNA of approxi¬ 
mately 200-600 fa[ase]p[air8]." Id 

’* Chiron argues that the application fails to 
describe the source or names of, or the pro¬ 
cess for obtaining, these dones and frag¬ 
ments. Chiron further argues that aq of 
October 10, 1984, there was no method of 
cloning HIV available in the art, and that Dr. 
Chang failed to deposit the unnamed clones 
. mentioned in the application with the ATCC. 
Thus, Chiron concludes that one of ordinary 
skill in the art attempting to practice the *839 
application would be defeated at the outset 
by an in ability to obtain or produce the 
necessary starting material. In response, 
Abbott relies primarily on the undisputed 
fret that Dr. Gallo and Dr. Wong-Staal had 
deposited the BH-10 and BH-8 dones with 
the ATCC by August 22, 1984. In addition, 
Abbott argues that deposit with the ATCC is 
unnecessary, and that once HIV had been 
identified, cloning was merely an application 
of routine methods already available in the 
literature. Thus, Abbott concludes that one 
of ordinary skill in the art attempting to 
practice the application either could have ob¬ 
tained starting material from the ATCC or 
simply cloned the starting material based on 
routine science. 

The evidence put forth by both parties 
with respect to starting material is quite 
weak. Neither party submits any expert 
testimony as to the ability of one skilled in 
the art to practice the invention based on the 
description of the starting material contained 
in the *339 application. Instead, both parties 
ask the court to interpret the application on 
its face. Ordinarily, in such circumstances 
the court would find that there is a genuine 
issue of material fact to be resolved by a 
jury. However, in the instant context, it is 
clear to the court that the application fails as 
a matter of law to set forth sufficient infor¬ 
mation to enable one of ordinary skill to 
obtain or make the necessary starting mate¬ 
rial First, nowhere in the application are 
the clones or fragments it references as 

29. In support of its argument that cloning of HIV 
was routine in .1984, Abbott cites a single article 
Crom 1982 describing the cloning of the HTLV-1 
virus. See Abbott Ex. 8K_ There is no evidence 
in the record, however, and Abbott cites none, to 
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starting material identified by ntma In jts 
papers Abbott refers to the deposit of BH-10 
and BH-8 with the ATCC, but neither of. 
those dones is mentioned by name in the 
application itself; instead, the application 
uses only generic words like “done” and 
“fragment? without more identifying infor¬ 
mation. Thus, it is undisputed that a scien¬ 
tist would not even know from the application 
what dones to took for at the ATCC. Fur¬ 
ther, even if one assumes that dotting was 
routine in 1984—and there is no expert testi¬ 
mony or other real evidence in the record to 
this effect 9 —it is undisputed by the parties 
that different dones of HIV vary slightly 
from one another. Titus, even if dotting HIV 
was routine, a scientist capable of doing so 
would not necessarily be able to practice the 
invention because any particular done creat¬ 
ed might not match the dones and fragments 
referenced in the ’339 application. 

Accordingly, the court concludes that 
based on the evidence in the record, no rea¬ 
sonable jury could condude that the ’339 
application was a constructive reduction to 
practice, because the application fails to set 
forth suffident information to enable one of 
ordinary skill to obtain or make the neces¬ 
sary starting material. While this condusion 
alone entitles Chiron to summary judgment 
that the *339 application does not constitute a 
constructive reduction to practice as a matter 
of law, the court will address each of the 
remaining arguments raised by Chiron re¬ 
garding that application in the interest of 
thoroughness. 

(b) Sequence Information 

Chiron argues that the *339 application 
also fails the enablement requirement be¬ 
cause it relies on information about the struc¬ 
ture and nudeotide sequence of HIV that it 
does not disdose and which was not available 
in the prior art Specifically, Chiron points 
out that the invention requires that the ex¬ 
pressed proteins come from the env region of 
HIV, and argues that the application contains 
no accurate description of the nudeotide se- 

suggest that the mere fact that scientists had 
determined how to done one retrovirus means 
that cloning of a different retrovirus therefore 
was routine. 


1127 


name. In its 
jsit of BH-10 ' 

jt neither of 
name in the 
e application 
“done" and ? 

tifying fafor- j. 

that a aden- i 

he application " 

ATCC. For- 
cloning was 
• expert testi- > 

the record to f 

>y the parties 
vary slightly 
: cloning HIV 
e of doing so 
o practice the 
j done creat¬ 
ed fragments 
ion. 

nchides that 
ecord, no rea- 
:hat the *339 
reduction to 
>n fails to set 
enable one of ' 
ke the neces- 
his condusion 
ary judgment 
:>t constitute a 
re as a matter 
each of the 
y Chiron re- 
.e interest of 


:tion 

>9 application 
juirement be- 
nout the struc- 
jf HIV that it 
s not available 
Chiron points 
•s that the ex- 
; env region of 
ration contains 
nudeotide se- 

t scientists had 
-■iroviru* means 
j virus therefore 


CHIRON CORP. v. ABBOTT LABORATORIES 

CU* at 902 F-Supp. 1103 (N-D.Cd. 199S) 


quence or location of the env on the genome. 
Chiron argues that Figure 8 of the applica¬ 
tion, which purports to set forth the “nucleo¬ 
tide sequences for [HIV] DNA which encom¬ 
passes the env region”, does not indicate the 
location of that sequence on the overall ge¬ 
nome, nor which portions of it represent the 
env. Chiron further cites to Dr. Chang’s 
admission that of the 8112 nudeotides set 
forth in Figure 3, only 883 are from the env, 
Chang Depo. at 278-80, which itself is actual¬ 
ly 2588 nudeotides long, such that Figure 3 
sets forth only about one-third of the actual 
env and fails to distinguish the env nudeo¬ 
tides from non-ehv nudeotides.* Thus, Chi¬ 
ron argues, assuming a scientist could ex¬ 
press proteins based ' on the process de¬ 
scribed in the application, the application 
provides that scientist with no basis for de¬ 
termining if the expressed proteins are from 
the env, which is a critical facet of reducing 
the invention to practice. 

In response, Abbott argues that nucleotide 
sequences are not necessary for enablement, 
that the *339 application discloses methods of 
practicing the invention without sequencing, 
and that because the one-third of the env for 
which the application discloses a nucleotide 
sequence actually contains fragments that 
are immunoreactive, it does not matter that 
the application fails to specifically locate the 
env or set forth its entire sequence. In 
support of its argument, Abbott offers only 
the declaration by its putative expert that the 
portion of the env sequence the application 
does disclose actually contains three frag¬ 
ments that encode immunoreactive polypep¬ 
tides. Jack DecL 11 7-8. 

Once again, although the record is fairly 
short on evidence for the court to evaluate, 
Chiron’s argument must prevail. This court 
has held as a matter of law that actual reduc¬ 
tion to practice of the instant invention re¬ 
quires the inventor to know that the ex¬ 
pressed proteins are from the env, which 
requires both possession of the nucleotide 
sequence and identification of the precise 
location the env. It is undisputed that with¬ 
out such information, a scientist cannot be 

SO. Chiron also points out that the first publica¬ 
tion of the sequence information for the NIH 
clones was in the January 24. 1985 article enti¬ 
tled Complete Nucleotide Sequence of the AIDS 


certain that the expressed proteins are from 
the env. It also is readily apparent (and 
essentially undisputed) that obtaining the se¬ 
quence information would in fact require ex¬ 
tensive experimentation—indeed, obtaining 
accurate sequencing of HIV was a major 
(and complex) feature of all of the various 
immunoassay projects. 

One of ordinary skill in the art attempting 
to practice the invention described in the *339 
application would have no way of knowing for 
sure whether the expressed proteins were 
from the env, because the application does 
not set forth the complete sequence of the 
env or locate its precise boundaries. While 
Dr. Jack’s testimony that a scientist might 
actually express a protein from the env using 
the process set forth in the application is 
correct, that possibility is irrelevant to en¬ 
ablement because the scientist could not be 
reasonably certain that it was in fact from 
the env without extensive further experimen¬ 
tation. Indeed, a scientist who expressed a 
protein would be misled by Figure 3 into 
believing it was from the env even if it was 
not, as that figure purports to set forth the 
env sequence when in fact most of the nu¬ 
cleotides on it are not from the env. 

Accordingly, the court concludes that 
based on the evidence in the record, no rea¬ 
sonable jury could conclude that the *339 
application was a constructive reduction to 
practice, because the application fails either 
to set forth a complete nucleotide sequence 
of the env or to locate its precise boundaries. 

(c) Additional Alleged Flaws 

Chiron argues that each of the three em¬ 
bodiments also has additional flaws that pre¬ 
clude the *339 application from constituting 
constructive reduction to practice. 

As to the first embodiment, Chiron argues 
that none of the fragments identified for use 
in that embodiment were actually from the 
env region, such that a scientist practicing 
that embodiment would not express an env 
protein. As support for this argument, Chi¬ 
ron cites Dr. Chang’s testimony in which she 

Virus , HTLV-ill, 313 Nature 277 (1985). which 
was not submitted for publication until Novem¬ 
ber 29. 1984 by Dr. Chang and others at 
NIH/Centocor. 
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admits that following the first embodiment 
literally, * scientist would get "nothing," and 
that either a crucial sentence was missing 
from the ’339 application or one of the sen¬ 
tences had to be deleted for the first embodi¬ 
ment to work. Chang Depo. at 643-45. 

- • In response, Abbott argues that in fact the 
first embodiment does enable one of ordinary 
bVtII to.express immunoreactive polypeptides 
from the env region. In support of this 
argument, Abbott cites the declaration testi¬ 
mony of a putative expert, who states that 
one of ordinary skill practicing the first em¬ 
bodiment would in fact express proteins from 
the env region of HIV. Jack Ded. 11 5-8, 
10 . ' ' 

Because the parties submit conflicting evi¬ 
dence as to whether one of ordinary skill in 
the art practicing the first embodiment could 
express an immunoreactive env polypeptide, 
there is a classic dispute of material fact 
which cannot be resolved by the court on 
summary judgment 

As to the second embodiment Chiron 
points out that the random cloning method 
the ’339 employs is based on three DNA 
fragments, identified in the application as 
“spanning the env gene.” *339 application at 
A4355. Chiron cites Dr. Chang’s concession 
that of these three fragments, one contains 
no env, one contains almost no env, and one 
does not contain all of the env. Chang Depo. 
at 672-77. Chiron also argues that while a 
scientist practicing this embodiment could 
actually express immunoreactive polypep¬ 
tides from the env, the embodiment fails to 
provide that scientist a means for distin¬ 
guishing between env and non-env proteins. 
Chang Depo. at 590-91; Ghrayeb Depo. at 
221-22, 268-69; Weiss Decl. 111. Chiron 
finally argues that the second embodiment is 
not saved by the suggestion that following 
actual expression of a protein, the s cien ti s t 
must sequence the fragment to ascertain 
whether it is from the env, because the ’339 
application does not itself set forth the se¬ 
quence of the env. Furthermore, knowing 
the sequence of the fragment alone is not 
sufficient to determine whether it is from the 
env. Weiss DecL 115; Chang Depo. at 1088; 
Wonjp-Staal Depo. at 182-83. In response to 
this argument, Abbott has offered no evi- 
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dence or argument with respect to whether 
the second embodiment is enabling. 

Because Abbott has offered no evidence or 
argument as to whether the second embodi¬ 
ment is enabling, the ohly evidence in the 
record reveals that 1 * scientist practicing the 
sdeond emBbdiment : has no ‘basis for deter¬ 
mining whether ft^protehuf'exjjfessed pur- 
suant tb that embodiment toe from the env. 
Accordingly, Chiron is entitled to summary 
judgment that the second embodiment is not 
‘enabling.' ** *-• 

’ ' . , l "** ^ 

As to the third embodiment, Chiron argues 
that it wholly fails to describe what its start¬ 
ing material is, and its use of gene-specific 
DNA probes to locate env proteins fails be¬ 
cause for probes to work, the location of the 
target env or ha sequence must be known, 
and the application fails to set forth either 
the location or sequence of the env. Weiss 
Ded. 11 8-9; Chang Depo. at 662-66. In 
response, Abbott once again has offered no 
evidence or argument with respect to wheth¬ 
er the third embodiment is enabling. 

Because Abbott has offered no evidence or 
argument as to whether the third embodi¬ 
ment is enabling, the only evidence in the 
record reveals that despite the description in 
the third embodiment of gene-epedfic DNA 
probes, a sdentist practicing the third em¬ 
bodiment nonetheless has no basis for deter¬ 
mining whether the proteins expressed pur¬ 
suant to that embodiment are freon the env. 
Accordingly, Chiron is entitled to summary 
judgment that the third embodiment is not 
enabling. 

ii. Written Description 

In the instant context, in order to meet the 
written description requirement the *339 ap¬ 
plication must show that as of the filing date, 
the putative inventors possessed a means for 
producing a recombinant clone encoding the 
env region of HIV that was used to produce 
an env protein immunoreactive with human 
AIDS serum. See In re Wertheim, 641 Fid 
257, 262 (C.C.P.A.1976). . 

Chiron argues that the *339 application 
fails' to satisfy the written description re¬ 
quirement because nothing in the application 
jrwfiofltgfl that NIH/Centocor actually had 
used a recombinant clone to produce an im- 
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munoreactive env protein. As support for 
this argument, Chiron cites to the numerous 
flaws in the application detailed above as 
evidence that NIH/Centocor could not have 
successfully practiced the Invention them¬ 
selves at the time of the application. In 
response, Abbott once again raises no argu¬ 
ment and offers no evidence to counter Chi¬ 
ron's contention. 

While Abbott has not cited any evidence in 
response to Chiron’s argument, the court 
nonetheless, cannot grant' Chiron summary 
judgment on this issue. The court has held, 

in section II.B^.b above, that a jury must 
determine when NIH/Centocor actually re¬ 
duced the invention to practice. According¬ 
ly despite the flaws in the *339 application 
detailed above, and Abbott’s failure to ad¬ 
dress this argument head on, the court sim¬ 
ply cannot say as a matter of law that 
NIH/Centocor was not in possession of the 
invention on October 10, 1984 when it filed 
the *339 application. 

iii. Best Mode 

[20] The best mode rule requires an in¬ 
ventor to set forth in a patent application the 
best mode known to the applicant for practic¬ 
ing the invention. The purpose of this re¬ 
quirement is to prevent the inventor from 
obtaining patent protection without actually 
having to set forth a means for its successful 
practice. See Advanced Cardiovascular 
Sys. Inc. v. Scimed Life Sys, Inc., 20 
U.SP.Q-2d 1791, 1793, 783 F.Supp. 413 
(D.Minn.1991). An set of concealment vio¬ 
lates the best mode rule. Engel Indus. Inc 
v. Lockformer Co, 946 T2d 1528,1531 (Fed. 
Cir.1991): 

[21] Chiron argues that the *339 applica¬ 
tion violates the best mode rule because it 
fails to set forth an enabling description of 
the necessary starting materials despite the 
fact that its inventors had possession of that 
information. In support of this argument, 
Chiron cites the evidence this court found 
persuasive above, namely, that the applica¬ 
tion does not set forth adequate information 
for obtaining or making the necessary start- 

31 The court notes, without drawing any conclu¬ 
sions, that the ’339 application is still pending 

. r .t_. trro vTn»Viinff in the record explains 


ing material ' In addition, Chiron points to 
evidence to the record that no later than 
August 1984, Dr. Gallo and Dr. Wong-Staal, 
two of the putative inventors, knew how to 
clone HIV, but failed to include this informa¬ 
tion to the application. See Krevans DecL 
Ex. 4, w»hn et aL, Molecular Cloning and 
Characterization of the HTLV-III Virus As- 
todated with AIDS, 812 Nature 166 (1984); 
Joint Statement 160 (Gallo and Wong-Staal 
filed the *306 application on Angust 22, 1984, 
setting forth J4 the process for mdeculariy 
cloning the complete genome of the HTLV- 
III virus."). Chiron argues that the failure 
to disclose this information to the application 
constitutes concealment, and thus violates 
the best mode rule. In response to this 
argument, Abbott has once again stood mute. 

The only evidence in the record is that 
NIH/Centocor possessed the means for ob¬ 
taining the necessary starting material to 
practice the invention, but failed to disclose 
that information in the *339 application. The 
court concludes as a matter of law that this 
failure constitutes concealment and thus vio¬ 
lates the best mode rule. Accordingly, the 
court holds that no reasonable jury could 
conclude that the *339 application was a con¬ 
structive reduction to practice because the 
application fails to set forth a best mode, 
d. DuPont 

[22] Abbott finally argues that DuPont 
also conceived of the invention under the 
traditional standard prior to Chiron and then 
diligently reduced it to practice on December 
28, 1984; Specifically, Abbott argues that 
DuPont successfully sequenced the entire 
env region of HIV and located its precise 
boundaries by September 1, 1984, that it 
expressed env proteins in late November 
1984, and that those proteins proved immu- 
noreactive on December 28, 1984. 

Byynap the court has followed the Federal 
Circuit in holding that conception of the in¬ 
stant invention did not occur until there was 
actual reduction to practice, Abbott’s conten¬ 
tion that DuPont conceived of the invention 
under the traditional standard prior to Chi¬ 
ron and then diligently reduced it to practice 

why no decision has been reached on the appli- 

cation. 
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misses the mark. In all of the voluminous 
briefing and argument on this motion, both 
oral- and written, Abbott has never argued 
(or offered any evidence) that DuPont actual¬ 
ly reduced the invention to practice prior to 
Chiron-^-it’s sole contention with respect to 
DuPont is that it diligently reduced the in¬ 
vention to practice after having traditional 
conception prior to Chiron. There is no evi- 
, dence in the record that DuPont aatiaft^ the 
hybrid-conception requirement prior to Chi¬ 
ron. • Therefore, Abbott’s argument regard¬ 
ing DuPont’s diligent reduction to practice is 
unavailing. Indeed, Abbott itself repeatedly 
asserts that it “is un^puted" that DuPont 
actually reduced the invention to practice in 
late December 1984, well after October 31 
1984. 

While it is true that the precise date of 
Chiron s reduction to practice (actual or con¬ 
structive) necessarily remains an open ques¬ 
tion, the court cannot and will not 
arguments or posit theories on behalf of Ab¬ 
bott that it has chosen not to make. Because 
Abbott has never argued or. offered evidence 
that DuPont actually reduced the invention 
to practice prior to Chiron, it cannot proceed 
upon that theory to support its priority de¬ 
fense. Accordingly, Chiron is entitled to 
summary judgment on Abbott’s priority de¬ 
fense based on DuPont’s work. 

C. Summary 

For the reasons set forth above, the court 
concludes that conception of the instant in¬ 
vention occurred only with hybrid concep¬ 
tion—conception plus actual reduction to 
practice—and that actual reduction to prac¬ 
tice required expression of recombinant pro¬ 
teins "known to be from the env region of 
HIV that were immunoreactive with HIV- 
infected sera. Neither party is entitled to 
prevail on summary judgment on Abbott’s 
prior invention defense. Chiron is entitled to 
proceed upon its contention, but not itself 
entitled to summary judgment, that it actual¬ 
ly reduced the invention to practice as early 
as late September 1984, and that it construe- 
tfrely reduced the invention' to practice on 
"October 31, 1984: Abbott is entitled to pro¬ 
ceed upon its argument, but not itself enti¬ 
tled to summary judgment, that NIH/Cento- 
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cor actually reduced the invention, to practice 
prior to Chiron, but it cannot aa a of 
law proceed upon its argument that the ’339 
•ppbcafaon constituted constructive reduction 
to practice. Chiron is entitled to summary 
judgment that Abbott cannot proceed upon 
its theory that DuPont actually reduced the 
invention to practice prior to Chiron. 
CONCLUSION 

For the foregoing reasons, IT IS HERE¬ 
BY ORDERED that: 

(1) Abbott's motion for summary judg¬ 

ment on its inequitable conduct deferce is 
DENIED; ' 

(2) Chiron 8 motion for summary judg¬ 
ment on Abbott’s inequitable conduct defense 
is DENIED in part and GRANTED in part 
as set forth above; 

(3) Abbott’s motion for summary judg¬ 
ment on its prior invention defense is DE¬ 
NIED; 

(4) Chiron’s motion for summary judg¬ 
ment on Abbott’s prior invention defense is 
DENIED in part and GRANTED in part, as 
set forth above; 

(5) Because of the numerous opportunities 
the parties have had to argue and brief the 
issues involved in these motions, the court 
will entertain no motions to reconsider this 
order. 

IT IS SO ORDERED. 
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rrnMTWG AND EXPRESSION OF HTLV-III DNA 


Description 



Technical Fields 

This invention is in the fields of biology and 
virology and in particular relates to human T cell 
leukemia virus - type III (HTLV-III). 


Background Art 

The term human T cell leukemia-lymphoma virus 
(HTLV) refers to a unique family of T cell tropic 
retroviruses'. Such viruses play an important role 
in the pathogenesis of certain T cell neoplasms. 

There are presently three known types of HTLVs. One 
subgroup of the family; HTLV-type I (HTLV—I) is 
linked to the cause of adult T-cell leukemia- 
lymphoma (ATLL) that occurs in certain regions of 
Japan, the Caribbean and Africa. HTLV-type II 
(HTLV-II) has been isolated from a patient with a 
T-cell variant of hairy cell leukemia. M. Popovic 
et al., Detection, Isolation, and Continuous Produc¬ 
tion of Cytopathic Retroviruses (HTLV-III) from 
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h• iiacs who receive blood products pooled from 
dc»rs and recipients o£ multiple blood transfusions 
e also at risk. Clinical manifestations include 
severe, unexplained immune deficiency which gener¬ 
ally involves a depletion of helper T lymphocytes. 
These may be accompanied by malignancies and infec¬ 
tions. The mortality rate for those with AIDS is 
high. A less severe form of AIDS also exists, in 
which there may be lymphadenopathy and depressed 
helper T cell counts; there is not, however, the 
devesting illness characteristic of full-blown AIDS. 
There are many individuals, who are classified as 
having early AIDS (pre-AIDS), who exhibit these 
signs. It is not now possible to predict who among 
them will develop the more serious symptoms. 

Much of the evidence implicates HTLV-III as the 
etiological agent of the infectious AIDS. First, 
there is consistent epidemiology; greater than 95% 
of the patients with AIDS have antibodies specific 
for HTLV-III. Second, there has been reproducible 
identification and isolation of virus in this 
disease; more than 100 variants of HTLV-III have 
been isolated from AIDS patients. Third, there has 
been transmission of the disease to normal healt y 
individuals who received blood transfusions from 

infoctod blood donors* 

HTLV-III has been shown to share several 
properties with HTLV-I and HTLV-II but also to be 
morphologically, biologically and antigemcally 
distinguishable. R.C. Gallo et al., Frequ 
Detection and Isolation of Cytopathic Retroviruses 
(HTLV-III) from Patients with AIDS and At Risk for 

AIDS. Science, 224=500-503. (1984). For example. 
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TLV-III has been shown to be antigenically related 
to HTLV-I and HTLV-II by demonstrating cross¬ 
reactivity with.antibodies to HTLV-I and HTLV-II 
core proteins, P24 and P19, and envelope antigens 
and by nucleic acid cross-hybridization studies with 
cloned HTLV-I and HTLV-II DNAs. However, unlike 
HTLV-I and HTLV-II, it lacked the ability to infect 
and transform T cells from normal umbilical cord 
blood and bone marrow in vitro , and has the 
cytopathic effect on infected cells only. 

Like the RNA genome of other retroviruses, the 
RNA genome of HTLV-III contains three genes which 
encode viral proteins: 1) the 222 *ene, which 
encodes the internal structural (nucleocapsid or 
core) proteins; 2) the gol gene, which encodes the 
RNA-directed DNA polymerase (reverse transcriptase); 
and 3) the env gene, which encodes the envelope 
glycoproteins of the virion. In addition, the 
HTLV-III genome contains a region designated Px, 
located between the env gene and the 3' LTR, which 
appears to be involved in functional killing of the 

virus. 

At this time, AIDS is still difficult to 
diagnose before the onset of clinical manifestations 
and impossible to treat or even prevent. 


gntt^g y of the Invention 

-This invention is based upon applicant s 
cloning of HTLV-III DNA in recombinant/vector host 
systems capable of expressing immunoreactive HTLV- 
III polypeptides. In one embodiment, an immuno¬ 
reactive protein coded for by an env gene sequence 
of HTLV-III has been produced by these recombinant 





. This polypeptide is immunoreactive 

ONA methods. ... 

th sera of patients having acquired immuno¬ 
deficiency syndrome or antibodies to HTLV-III. The 
polypeptide expressed has been isolated. 

In another embodiment of the invention, immuno¬ 
reactive polypeptides produced by the recombinant 
DNA methods are employed in the production of 
antibodies, including monoclonal antibodies, reac¬ 
tive with the. polypeptides. Such antibodies form 
the basis for immunoassay and diagnostice techniques 
for detecting HTLV-III, particularly in body fluids 
such as blood, saliva, urine, etc. 

In another embodiment of the invention, DNA 
probes are formed from DNA sequences coding for 
portions of the HTLV-III genome. Such DNA probes 
can also be employed in detecting the presence of 
HTLV-III in blood or other fluids. 

Diagnostic kits including immunoreactive 
polypeptides, DNA probes, etc. can also be produced 
to include any of the products of this invention. 


Brief Description of the Figures 

Figure 1 is a representation of HTLV-III DNA. 
Figure la shows sites at which the genome is cut by 
the restriction enzyme SstI and Figure lb shows the 
fra9tftents of HTLV-III genome produced through the 
action~of restriction enzymes Kpn, EcoRI and Hind 
III. 

Figure 2 is a representation of HTLV-III DNA 
and the location of restriction enzyme sites in the 


genome. 



Figure 3 shows nucleotide sequences for 
HTLV-III DNA which encompasses the env region. 

Figure 4 is an immunoblot showing the position 
on an SDS polyacrylamide gel of HTLV-III 
env-Beta-galactosidase fusion proteins. 

Best Mode of Carrying Out the Inve ntion 

envelope glycoprotein is the major antigen 
recognized by the antiserum of AIDS patients. In 
this respect, HTLV resembles other retroviruses, for 
which the envelope glycoprotein is typically the 
most antigenic viral polypeptide. In addition, the 
neutralizing antibodies are generally directed 
toward the envelope glycoprotein of the retrovirus. 
Serum samples from 88 percent to 100 percent of 
those with AIDS have been shown to have antibodies 
reactive with antigens of HTLV-III; the major immune 
reactivity was directed against p41, the presumed 
envelope antigen of HTLV-III. Antibodies to core 
proteins have also been demonstrated in serum of 
AIDS patients, but are evidently not as effective an 
indicator of infection as is the presence of 
antibodies to envelope antigen. 

The p41 antigen of HTLV-III has been difficult 
to characterize because the viral envelope is 
partially destroyed during the process of virus 
inactivation and purification. The present inven¬ 
tion responds to the great need to characterize the 
antigenic component of the HTLV-III virus—and thus 
provide screening, diagnostic and preventive pro¬ 
ducts and methods—in several ways. 

First, the present invention relates to the 
isolation of genes of HTLV-III which encode 
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inununo reactive polypeptides; identification of the 
nucleotide sequence of these genes; introduction of 
ONA sequences specific to these viral DNA sequences 
into appropriate vectors to produce viral RNA and 
the formation of DNA probes. These probes are 
comprised of sequences specific to HTLV-III DNA and 
are useful, for example, for detecting the same 
HTLV-III DNA sequences in body fluids (e.g., blood) 
Second, the present invention relates to 
HTLV-III polypeptides which are produced by transla 
tion of the recombinant DNA sequences encoding 
HTLV-III proteins. Polypeptides which are so 
produced and which are immunoreactive with serum 
from AIDS patients are referred to as recombinant 
DNA-produced immunoreactive HTLV-III polypeptides. 
They include, but are not limited to, antigenic 
HTLV-III core and envelope polypeptides which are 
produced by translation of the recombinant DNA 
sequences specific to the gag and the env DNA 
sequences encoding HTLV-III core proteins and 
envelope glycoproteins, respectively. They also 
include the polypeptides which are produced by 
translation of the recombinant DNA sequences 
specific to the Px genes of HTLV-III. The 
polypeptides may be used as vaccines for the 
prevention of AIDS. The methods of producing the 
polypeptides are also a subject of this invention, 
as are _ diagnostic methods based on these polypep¬ 
tides. 

Third, the present invention also relates to 
antibodies against the immunoreactive HTLV-III 
polypeptides which are the subject of this inven¬ 
tion. These antibodies are the basis for assays 
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elating to the diagnosis of AIDS or the presence of 

HTLV-III in body fluids. 

in one embodiment of this invention, genetic 

engineering methods are used to isolate DNA 
sequences of HTLV-III which encode inununoreactive 
HTLV—III polypeptides, such as the core protein and 
the envelope glycoprotein, and to identify the 
nucleotides which comprise those sequences. The 
ppoviral genes integrated into host cell DNA are 
molecularly cloned and the nucleotide sequences of 
the cloned provirus is determined. 

An E. coli expression library of HTLV-III DNA 
is constructed; in this library are vectors harbor¬ 
ing HTLV-III DNA sequences. The HTLV-III genome is 
cloned and cuts are then made in the cloned HTLV-III 
genome with restriction enzymes to produce DNA 
fragments. (Figures 1 and 2) HTLV-III DNA frag¬ 
ments of approximately 200-500bp are isolated from 
agarose gel, end repaired with T 4 polymerase and 
ligated to linker DNA. The linker ligated DNA is 
then treated with a restriction enzyme, purified 
from agarose gel and cloned in an expression vector. 
Examples of the expression vectors used are: OmpA, 
pIN (A,B and C), lambda pL, T7, lac, Trp, ORF and 
lambda gtll. In addition, mammalian cell vectors 
suc!w»s pSV28pt, pSV2neo, pSVdhfr and VPV vectors, 
and jfeast vectors, such as GALI and GAL10, may be 
used. 

The bacterial vectors contain the lac coding 
sequences, into which HTLV-III DNA can be inserted 
for the generation of B-galactosidase fusion pro¬ 
tein. The hybrid molecules are then introduced into 
bacteria (e.g., E.coli ); those cells which take up a 
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vector containing HTLV-III' DNA are said to be 
transformed. The bacteria are plated on top of 
MacConkey agar plates in order to verify the pheno¬ 
type of clone. If functional B-galactosidase is 
being produced, the colony will appear red. 

Bacterial colonies are also screened with 
HTLV-III DNA probes containing the DNA regions of 
interest (e.g., HTLV-III 3 a 3 and env DNA sequences). 
This results in identification of those clones 
containing the insert. Clones which are positive 
when screened with the DNA probe and positive on the 
MacConkey agar plates are isolated. 

This identification of cells harboring the 
HTLV-III DNA sequences makes it possible to produce 
HTLV-III polypeptides which are immunoreactive with 
HTLV-III specific antibody. The cells from the 
selected colonies are grown in culture under 
conditions conducive to allowing the expression of 
the hybrid protein. The culture is spun down and 
the resulting cell pellet broken. The total cellu¬ 
lar protein is analysed by being run on an SDS 
polyacrylamide gel. The fusion proteins are iden¬ 
tified at a position on the gel which contains no 
other protein. (Figure 2) Western blot analyses 
are also carried out on the clones which screened 
positive. Such analyses are carried out using serum 
fro« AIDS patients, with the result that it is 
possible to identify those clones expressing HTLV- 
III env-B-galactosidase fusion proteins (antigens) 
that cross-react with the HTLV-III specific anti¬ 
body . 

In another embodiment of this invention, 
lantod. 10 clone, harboring HTLV-III DNA are cloned 
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from the replicated form of the virus. As the 
retrovirus is replicating, double stranded DNA is 
being produced. Cuts are made in the cloned HTLV- 
III DNA with the restriction enzyme Sstl. (Figure 
la) Because there are two Sstl recognition sites 
within the LTR of HTLV-III DNA, one LTR region is 
not present in the cloned DNA sequence removed from 
the lambdavector. As a result, a small 
(approximately 200 bp) fragment of the HTLV-III DNA 
is missing. 

The resulting DNA is linearized and fragments 
are produced by digesting the linearized genomic DNA 
spanning the env gene region with restriction 
enzymes. For example, fragments are produced using 
Kpn or EcoRI plus Hindlll, as shown in Figure lb. 

The resulting 2.3kb KpnI-Kpnl fragments; l.OkbEcoRI- 
EcoRI fragments and 2.4Kb EcoRI-Hindlll fragments 
are isolated by gel electrophoresis and electro¬ 
elution. These fragments are randomly sheared to 
produce fragments. The fragments thus produced are 
purified from agarose gel and DNA fragments between 
about 200-500 bp are eluted. 

The eluted 200-500bp DNA fragments are end 
filled through the use of E. coli T^ polymerase and 
blunt end ligated into an open reading frame expres¬ 
sion (ORF) vector, such as pMRIOO. This ligation 
may occur at the Smal site of the pMRIOO vector, 
which-contains two promoter regions, hybrid coding 
sequences of lambdaCI gene and lacI-LacZ gene fusion 
sequence. In the vector, these are out of frame 
sequences; as a result,, the vector is nonproductive. 
The HTLV-III DNA is inserted into the vector; the 
correct DNA fragments will correct the reading 



frame, with the result that CI-HTLV-III-B-galactosi- 
dase fusion proteins are produced. The expression 
of the hybrid is under the control of the lac 
promoter. 

Based on the sequence of pMRIOO, it appears 
that if a DNA fragment insert cloned into the Smal 
site is to generate a proper open reading frame 
between the lambdaCI gene fragment and the lac-7 
fragment, the inserted DNA must not contain any stop 
codons in the reading frame set by the frame of the 
lambdaCI gene. 

The hybrid molecules are then introduced into 
E. coli . The bacteria are plated on MacConkey agar 
plates to verify the phenotype of the clone. If 
functional B-galactosidase is being produced, the 
colony will appear red. The colonies are also 
screened with HTLV—III DNA probes, for the purpose 
of identifying those clones containing the insert. 
Clones which are positive when screened with the DNA 
probe and positive on the MacConkey agar plates are 
isolated. 

The cells from the selected colonies are grown 
in culture. The culture is spun down and the cell 
pellet broken. Total cellular protein is analysed 
by being run on an SDS polyacrylamide gel. The 
fusion proteins are identified at a position on the 
gel which contains no other protein. (Figure 4) 

Western blot analyses are also carried out on 
the clones which screened positive. Sera from AIDS' 
patients are used, thus making it possible to 
identify those clones which express the HTLV-III- 
env-B-galactosidase fusion proteins (antigens) that 
cross-react with the HTLV-III specific antibody. 



1000 clones were screened by this method; 6 were 
positive. 

Because of the nature of the pMRIOO cloning 
vehicle, a productive DNA insert should also be 
expressed as a part of a larger fusion polypeptide. 
HTLV-III env gene containing recombinant clones was 
identified by colony hybridization. The production 
of larger fusion polypeptides bearing functional 
B-galactosidase activity was verified by phenotype 
identification on MacConkey agar plates; by B-galac- 
tosidase enzyamatic assays and by analysis on 75% 
SDS-polyacrylamide gels. Imrnunoreactivity of the 
larger protein with antibody to HTLV-III was 
assessed by western blot analysis using serum from 
AIDS patients. These large fusion proteins also 
reacted with anti-B-galactosidase and anti-CI 
antiserum. This finding is consistent with the 
hypothesis that they are proteins of CI-HTLV-III- 

lacIZ. 

The open reading frame insert fragment of 
HTLV-III is further analyzed by DNA sequencing 
analysis. Because one of the two BamHI sites 
flanking the Smal cloning site in pMRIOO is de¬ 
stroyed in the cloning step, positive clones are 
digested with restriction enzymes Hindlll and clal 
to Hfctcate the inserted HTLV-III DNA fragment. The 
HTU^XU OR? inserts are isolated from the fusion 
recombinant and cloned into M13 sequencing cloning 
vector mpl8 and m P 19 digested with Hindlll and Acer. 
DNA sequences of the positive ORF clones are then 

determined. 

In another embodiment of this invention, 
fragments of HTLV-III DNA of approximately 200-500 
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hDS .re isolated from agarose gel, end repaired with 
P eo and ligated to EcoRI linker. The 

EcoRl'linker ligated DNA is then treated with EcoRI 
purified from 1% agarose gel and cloned in an 
expression vector, gtll. This vector contains lac 
gene coding sequences into which the foreign DNA can 
be inserted for the generation of B-g.lactosidase 
fusion protein. The expression of the hybrid gene 
is under the control of lac repressor. The lac 
repressor gene, lac I, is carried on a separate 

plasmid pMC9 in the host cell, £°ii 
patient serum was used to probe the gtll library of 
HTLV-III genome DNA containing 1.5x10 recombinan 
phage. In a screen of 5000 recombinants, 100 
independent clones that produced strong signals were 
isolated. The positive recombinant DNA clones were 
further characterised for their specific gene 
expression. Rabbit hyperimmune serum against P 
was also used to identify the ail 9 ene specific 
clones. Nick-translated DNA probes of specific 
HTLV-III gene, specifically the aS2 * ene ' 22» 9 ene 
and Px gene were used to group the positive 
immunoreectiv. clones into specific gen. «««“• 

Recombinant clone, that produced strong signals 

with AIDS serum and contain insert DNA spa ""*"® 
HTLW.HI env gene region were examined in det y 

mep^M their insert with restriction enzyme, and 

DHAftquencing analysis. . . relates to 

Another embodiment of this invention: cel “ e * 

the formation of SNA and RNA probes specific to 
HTLV-III DNA of this invention. DNA 
are an entire gene or segment of a gene ctor 

III are inserted into a vector, such as a T7 
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in this embodiment, the vector has the Tceu promoter 
from the T cell gene 10 promoter and eleven amino 
acids from the T cell gene 10 protein. 

The vectors are then used to transform cells, 
such as coli . The T7 vector makes use of the T7 
polymerase, which catalyzes RNA formation and 
recognizes only T7 promoter, which is the site where 
RNA polymerase binds for the initiation of 
transcription. This vector does not, however, 
recognize E^ coli promoter. As a result, if 
HTLV-III DNA sequences are inserted after the 
promoter and polymerase genes of the T7 vector, 
which recognizes them to the exclusion of other 
signals, and a terminator is placed immediately 
after the HTLV-III DNA sequences, the T7 vector will 
direct manufacture RNA complementary to the HTLV-III 
DNA insert. 

Monoclonal antibodies reactive with HTLV-III 
envelope polypeptide are produced by antibody- 
producing cell lines. The antibody-producing cell 
lines may be hybridoma cell lines commonly known as 
hybridomas. The hybrid cellsa re formed from the 
fusion of cells which produce antibody to HTLV-III 
envelope polypeptide and an immortalizing cell line, 
that is, a cell line which imparts long term tissue 
culture stability on the hybrid cell. In the 
formation of the hybrid cell lines, the first fusion 
partner - the antibody-producing cell - may be a 
spleen cell of an animal immunized against HTLV-III 
envelope polypeptide. Alternatively, the antibody- 
producing cell may be an anti-HTLV-III envelope 
polypeptide lymphocyte obtained from the spleen, 
peripheral blood, lymph nodes or other tissue. The 



second fusion partner - the immortal cell - may be a 
lymphoblastoid cell or a plasmacytoma cell such as a 
myeloma cell, itself an antibody-producing cell but 
also malignant. 

Murine hybridomas which produce monoclonal 
antibodies against HTLV-III envelope polypeptide are 
formed by the fusion of mouse myeloma cells and 
spleen cells from mice immunized against the poly¬ 
peptide. To immunize the mice, a variety of differ¬ 
ent immunization protocols may be followed. For 
instance mice may receive primary and boosting 
immunizations of the purified polypeptide. The 
fusions are accomplished by standard procedures. 
Kohler and Milstein, (1975) Nature (London) 256 , 
495-497; Rennet, R., (1980) in Monoclonal Antibodies 
(Rennet et al., Eds. pp. 365-367, Plenum Press, NY). 

The hybridomas are then screened for production 
of antibody reactive with envelope polypeptide. 

Another way of forming the antibody-producing 
cell line is by transformation of antibody-producing 
cells. For example, a B lymphocyte obtained from an 
animal immunized against HTLV-III envelope poly¬ 
peptide may be infected and transformeed with a 
virus such as the Epstein-Barr virus in the case of 
human B lymphocytes to give an immortal antibody- 
producing cell. See, e.g., Kozbor and Rodor.(1983) 
Immunology Today 4 (3), 72-79. Alternatively, the B 
lymphocyte may be transformed by a transforming gene 
or transforming gene product. 

The monoclonal antibodies against HTLV-III 
envelope polypeptide are produced in large quanti¬ 
ties by injecting antibody-producing hybridomas into 
the peritoneal cavity of mice and, after an 
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appropriate time, harvesting the ascites fluid which 
contains very high titer of homogenous antibody and 
isolating the monoclonal antibodies therefrom. 
Xenogeneic hybridomas should be injected into 
irradiated or athymic nude mice. Alternatively, the 
antibodies may be produced by culturing cells which 
produce HTLV-III envelope polypeptide in vitro and 
isolating secreted monoclonal antibodies from the 
cell culture medium. 

This invention will now be further illustrated 
by the following examples. They are not intended to 
be limiting in any way. 

EXAMPLE 1 

PREPARATION OF SONICATED DNA FRAGMENTS 

10 ug of gel purified HTLV-III restriction 
fragments were sonicated to fragment size on average 
of 500 bps. After sonication, the DNA was passed 
through a DEAE-cellulose column in 0.1XTBE in order 
to reduce the volume. The DEAE-bound DNA was washed 
with 5 ml of 0.2 M NaCl-TE (2 M NaCl, 10 mm Tris HC1 
pH 7.5, 1 mM EDTA) and then eluted with 1 M NaCl-TE, 
and ethanol precipitated. The size range of the 
sonicated DNA was then determined on 1.2% agarose 
gel 4 $NA fragments of desired length (200-500 bps) 
was'4&ufced from the gel. T4 DNA polymerase was used 
to fill in and/or trim the single strand DNA termini 
generated by the sonication procedure. DNA frag¬ 
ments were incubated with T4 polymerase in the 
absence of added nucleotides for five minutes at 
37°C to remove nucleotides from 3' end and then all 
4 nucleotide precursors were added to a final 



concentration of 100 uM and the reaction mixture was 
incubated another 30 minutes to repair the 5'-end 
single stranded overhang. The reaction was stopped 
by heat inactivation of the enzyme at 68°C for 10 
minutes. DNA was phenol extracted once, ethanol 
precipitated and resuspended in TE. 

EXAMPLE 2 

CLONING OF RANDOM SHEARED DNA FRAGMENTS 
The sonicated blunt end repaired HTLV-III DNA 
fragments were ligated into the Smal site of the ORF 
expression vector pMRlOO and transformed into host 
cell LG90 using standard transformation procedures. 
B-galactosidase positive phenotype of the trans¬ 
formant were identified by plating the transformed 
cell on ampicillin (25 ug/ml) containing McConkey 
agar plates and scoring the phenotype after 20 hours 
at 37°C. 


EXAMPLE 3 

HYBRID PROTEIN ANALYSIS 


Ten milliliter samples of cells from an over¬ 
night saturated culture grown in L broth containing 
ampicillin (25 ug/ml) were centrifuged, the cell 
pell»t was resuspended in 500 ul of 1.2 fold concen¬ 
trated Laemmli sample buffer. The cells were 
resuspended by vortexing and boiling for 3 minutes 
at 100 # C. The lysate was then repeated by being 
forced through a 22 guage needle to reduce the 
lysate viscosity. Approximately 10 ul of the 
protein samples were electrophoresed in 7.5% SDS- 
PAGE (SDS-polyacrylamide) gels. 
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Elect rophore tic transfer of proteins from 
SOS-PAGE gels to nitrocellulose paper was carried 
out according to Towbin et. al. . After the trans¬ 
fer, the filter was incubated at 37°C for two hours 
in a solution of 5% (w/v) nonfat milk in PBS con¬ 
taining 0.1% antifoam A and 0.0001% merthiolate to 
saturate all available protein binding sites. 
Reactions with AIDS antisera were carried out in the 
same milk buffer containing 1% AIDS patient antisera 
that had been preabsorbed with coli lysate. 
Reactions were performed in a sealed plastic bag at 
4°C for 18-24 hours on a rotatory shaker. Following 
this incubation, the filter was washed three times 
for 20 minutes each at room temperature in a solu¬ 
tion containing 0.5% deoxycholic, 0.1 M NaCl, 0.5% 
triton X-100, 10 mm phosphate buffer pH 7.5 and 0.1 
mM PMSF. 

To visualize antigen-antibody interactions, the 

nitrocellulose was then incubated with the second 

goat antihuman antibody that had been iodinated with 
125 

I. The reaction with the iodinated antibody was 
carried out at room temperature for 30 minutes in 
the same milk buffer as was used for the first 
antibody. The nitrocellulose was then washed as 
previously described and exposed at -70°C using 
Kodak XAR5 film with an intensifying screen. 

EXAMPLE 4 

SCREENING OF THE HTLV-III ORF LIBRARY 
BY COLONY HYBRIDIZATION 
E. coli LG90 transformants were screened with 
HTLV-III DNA probes containing the DNA regions of 
interest (e.g. HTLV-III gag, env or Px gene specific 




sequences). Colonies were grown on nitrocellulose 
filter and screened according to the procedure of 
Grunstein and Hogness by using a nick-translated 
HTLV-III DNA as hybridization probe. 

The DNA fragment was in general exercise by 
restriction endonuclease digestion, gel purified^ 
and 32 p _ labeled to a specific activity of 0.5x10 

cpm/ug by nick- translation (Rigby, P.W.J. et al^, 

Mot. Biol. 113 , 237 (1977). Duplicate nitrocellu¬ 
lose filters with DNA fixed to them were prehybri¬ 
dized with 6xSSC (0.9 M NaCl/0.09 M sodium citrate, 
pH 7.0), 5X Denhardt’s solution (Denhardt's solu¬ 
tion: 0.02% each of polyvinylpyrrolidone, Ficoll 

and bovine serum albumin) 10 ug of denatured soni¬ 
cated E*. coli DNA per ml at 55»C for 3-5 hours. The 
filters were then placed in a fresh sample of the 
same solution to which the denatured hybridization 
probe had been added. Hybridization was permitted 
to take place at 68«C for 16 hours. The filters 
were washed repeatedly in 0.3XSSC at 55°C, and then 
exposed to x-ray film. 


industrial Applicability 

This invention has industrial applicability in 
screening fo, the presence of HTLV-III DNA in body 
fluids and the diagnosis of AIDS. 

V 

v 

Equivalents 

Those skilled in the art will recognize, or be 
able to ascertain, using no more than routine 
experimentation, numerous equivalents to the speci¬ 
fic substantces and procedures described herein. 
Such equivalents are considered to be within 
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- , his invention and are covered by the 
scope of this i 

following claims. 


I 
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CLAIMS 


1. Immunoreactive HTLV-III polypeptide expressed 
by cells transformed with a recombinant vector 
containing HTLV-III cDNA. 

2. A polypeptide of Claim 1 wherein said HTLV-III 
cDNA encodes an env gene sequence. 

3. A polypeptide of Claim 2 wherein which is 
immunoreactive with sera of patients with 
acquired immunodeficiency syndrome. 

4. Isplated HTLV-III envelope polypeptide. 


5. Isolated cDNA encoding an HTLV-III gene. 

6. cDNA of Claim 5 encoding the HTLV-III env gene. 

7. Isolated cDNA encoding for an HTLV-III polypep¬ 
tide which is immunoreactive. 

✓ 

8. Isolated cDNA of Claim 7 coding for an envelope 
polypeptide which is immunoreactive. 

9. A DMA probe comprising a DNA sequence coding a 
portion of the HTLV-III genome. 

i / 

10. A DNA probe of Claim 9 wherein the DNA sequence 
encodes at least a portion of the env gene. 



,-i -Uy 
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11. A hybrid protein comprising an HTLV-III poly¬ 
peptide linked to at least one other poly¬ 
peptide. 

12. A hybrid protein of Claim 11 comprising an 
HTLV-III polypeptide linked to an indicator 
polypeptide. 

13. A hybrid protein of Claim 12 wherein said 
indicator polypeptide comprises beta-galacto- 
sidase. 


14. An isolated RNA transcript of the env gene of 
HTLV-III. 

s 

15. An isolated RNA transcript of Claim 14 having a 

label which emits a detectable signal. 

r 

16. An isolated RNA transcript of Claim 15 wherein 
said label comprises a radioisotope. 

17. A recombinant vector containing HTLV-III DNA 
capable of expression upon insertion into host 
cells. 


18. vector containing HTLV-III cDNA. 


19. pwk liH) vector containing HTLV-III cDNA. 


20. A method of producing HTLV-III polypeptide, 
comprising the steps of: 

a. cleaving HTLV-III cDNA to produce DNA 
fragments; 


\ 



b. inserting the DNA fragments into an 
expression vector to form a recombinant vector; 

c. transforming an appropriate host cell 
with the recombinant vector; and 

d. culturing the transformed host cell 
under conditions sufficient for expression of 
the polypeptide coded for by the inserted HTLV- 
III DNA. 

/ 

21. A method of Claim 20 wherein the cleaving step 
comprises digesting the HTLV-III cDNA with 
restriction endonucleases to produce restric¬ 
tion fragments of cDNA. 

/ 

22. A method of Claim 20 wherein the cleaving step 
comprises shearing the HTLV-III cDNA to produce 
cDNA fragments. 

23. A method of producing HTLV-III envelope poly¬ 
peptide, comprising the steps of: * 

a. cleaving HTLV-III genomic cDNA with 
the restriction endonuclease Sstl; 

b. digesting the cleaved cDNA with 
restriction endonucleases sufficient to gener¬ 
ate restriction fragments which encompass at 

.least a portion of the env gene; 

c. isolating the restriction fragments; 

d. producing DNA fragments of about 
200-500 base pairs in length from the restric¬ 
tion fragments; 

e. isolating the DNA fragments of about 
200-500 base pairs; 



f. inserting the isolated fragments into 
the open reading frame expression vector pMRIOO 
for production of hybrid proteins comprising an 
env gene product and beta-galactosidase; 

g. transforming lac z coli cells with 

the vector; 

h. plating the transformed cells on 
MacConkey agar plates, maintaining the plates 
under conditions sufficient for the formation 
of colonies and selecting cell colonies exhi¬ 
biting a red color; 

i. culturing transformed cells from the 
selected colonies under conditions which allow 
expression of the hybrid protein; 

j. obtaining cellular protein from the 
cultured transformed cells; 

k. separating the cellular protein 
obtained; 

l. contacting the separated protein with 
sera from AIDS patients to identify protein 
which is imxnunoreactive with the sera; and 

m. isolating the imxnunoreactive protein. 

/ 

24. A method of Claim 23, further comprising the 
step of separating the env gene expression 
product from the remainder of the hybrid 
protein. 

A fusion protein produced by the method of 
Claim 23.^ 


25 . 




26. A HTLV-III envelope polypeptide produced by the 
method of Claim 24. 

27. Antibody specifically reactive with HTLV-III 
envelope polypeptide. 

28. An antibody of Claim 27 which is monoclonal. 

29. Anibody.specifically reactive with HTLV-III 
polypeptide produced by recombinant DNA tech¬ 
niques. 

30. An antibody of Claim 29 which is monoclonal. 

31. An immunoassay for the detection of HTLV-III 
employing antibody which reacts specifically 
with HTLV-III polypeptide produced by recom¬ 
binant DNA techniques. 

32. An immunoassay for the detection of HTLV-III 
employing antibody which reacts specifically 
with HTLV-III envelope polypeptide. 

/ 

33. An immunoassay of Claim 32 wherein said anti¬ 
body is- monoclonal. 

34. 4 method fo r detecting the presence of HTLV-III 

a bodily fluid comprising the steps of: 
a. contacting an immunoadsorbent com¬ 
prising a solid phase having an antibody which 
specifically binds- HTLV-III polypeptide with 
the bodily fluid; 



separating the immunoadsorbent and the 


contacting the immunoadsorbent with a 
antibody which specifically binds 
HTLV-III polypeptide; and 

d. measuring the amount of label asso¬ 
ciated with the immunoadsorbent to determine 
the presence of HTLV-III. 

35. An assay kit comprising an antibody which 
reacts specifically iwth HJLV-III polypeptide 
bound to a solid phase and a labeled antibody 
which reacts specifically HTLV-III polypeptide. 

36. A method of determining the presence of anti¬ 
bodies against HTLV-III in a bodily fluid 
comprising the steps of: 

a. contacting an immunoadsorbent com¬ 
prising an HTLV-III polypeptide bound to a 
solid phase with a bodily fluid; 

b. separating the immunoadsorbent from 
the bodily fluid; 

c. contacting the immunoadsorbent with a 
labeled HTLV-III polypeptide; and 

d. determining the amount of labeled 
polypeptide bound to immunoadsorbent as an 
indication of antibody to HTLV-III. 

37. A kit for determining the presence of antibody 
against HTLV-III in a bodily fluid comprising: 

a. an immunoadsorbent comprising a 
HTLV-III polypeptide bound to a solid phase; 
and 




b. labeled 


hltv-III polypeptide. 



38 . A method of det.ctin, HTLV-III nucleic acid in 
a bodily fluid comprising the steps ofj 

a. adsorbing the nucleic acid in a bodily 

fluid onto an adsorbent; 

b. denaturing the adsorbed nucleic acid; 

c. contacting the adsorbed nucleic acid 
with a HTLV-III DNA or RNA probe; and 

d. determining if the probe hybridizes 

with the adsorbed nucleic acid. 

39.. A method of Claim 38 wherein the bodily fluid 
is a cell lysate. 

40 A hybridoma cell line which produces antibody 
specifically reactive with HTLV-III envelop, 
polypeptide. 
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Abstract 


The production of immunoreactiv. polypeptide* 
f om HTLV-III by recombinant DNA method. « dis¬ 
used! Such polypeptides can be employed an 
immunoassays to detect HTLV-III. 
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